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THE FLORA OF THE PRAIRIES. 
BY J. A. ALLEN. 
ProBaBLy the vegetation of no two adjoining regions, 

both of which are situated between the same parallels of 
latitude and at nearly the same height above the sea, presents 
greater differences than exist between the vegetation of the 
fertile prairies of the Mississippi Valley and the forest re- 
gion that extends from their eastern border to the Atlantic 
coast. To one who has always lived amid the diversified 
scenery of the Eastern or Middle States, where distant 
mountains almost everywhere bound the view, and forest- 
crowned hills and cultivated valleys so agreeably alternate as 
to dispel the possibility of monotony, a first view of the 
primitive prairies, — 

“The unshorn fields, boundless and beautiful,” 
as Bryant has so felicitously described them, which 

“stretch 
In airy undulations far away 
As if the ocean, in his gentlest swell, 


Stood still, with all his rounded billows fixed 
And motionless forever,” — 


is extremely novel and full of interest. But the prairies, 
“unshorn” of their primitive wildness will soon be things of 
the past, so great are the attractions they hold forth to the 
emigrant, and so rapid the transformation that follows their 


Enterod socording to Act of Congress, in the year Lagi by the Peasopy Acapemy or Screnon, in the Clerk’s Office of the District 
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settlement. Already there are few localities east of the 
Missouri where their primal simplicity and beauty have not 
already been more or less modified. 

Great changes in the vegetation of a new country neces- 
sarily result from its settlement by an agricultural people, 
but the rapidity and ultimate completeness of the transform- 
ation greatly depend upon the relative susceptibility of the 
country to cultivation. Since vast areas of the prairies 
offer no obstructions to the revolutionizing plow, the aston- 
ishing rapidity of the change in the flora that follows its 
march can searcely be conceived by those who have not 
witnessed its actual progress. No sooner is the sod inverted 
than scores of species of the original and most characteristic 
plants almost wholly disappear ; in a few years the Juxuriant 
wild grasses, overtopped with showy flowers, varying the 
hue of the landscape with the advancing season, have be- 
come supplanted by the cultivated grasses and the cereals, 
and that constant scourge of the agriculturist, the ever intru- 
sive weeds. The timber no longer remains confined to 
narrow belts skirting the streams, for besides the newly-set 
orchards, rapidly growing kinds of trees, planted to afford 
shelter from the fierceness of the summer's sun and the fury 
of the bleak winter winds, everywhcre diversify the land- 
scape, while comfortable log cabins, or neatly painted, com- 
modious houses give an air of civilization to districts that 
at no distant period were the undisturbed home of the buf- 
falo and the elk. 

Far more slow has been the change at the eastward, 
where the forests have slowly yielded to the axe of the 
woodman, and where much of the land is too uneven for 
cultivation. Here the forests, though in the longest  set- 
tled districts perhaps once or twice removed, still cover no 
inconsiderable part of the country, and consist, for the most 
part, of the indigenous trees in nearly their original propor- 
tions, while the lesser shrubs and the herbaceous plants they 
primitively sheltered are still persistent, and to a great de- 
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gree occupy the neglected pastures, the roadsides and the 
waste nooks of the farms. In short the transformations of 
the flora of the prairies are often far more complete after a 
period of settlement covering but two decades, than are to be 
seen in those portions of New England which have been 
occupied by Europeans for as many centuries. 

In the present article it is proposed to sketch briefly some 
of the peculiarities of the primitive flora of the Upper Mis- 
sissippi prairies,* which not improperly, either in respect to 
their fertility under cultivation, or the luxuriance and beauty 
of their native vegetation, have been styled the “Garden 
of the West.” The wild plants of the prairies present at 
every season features peculiarly attractive. In spring ane- 
mones and violets, as elsewhere, are among the early flowers, 
the latter of which are particularly numerous and character- 
istic, peering brightly out among the young fresh blades of 
grass. ‘To these soon succeed several species of beautiful 
phloxes, the painted cup, and the prairie rose. Later still 
appear the purple and the white turban flowers ( Petaloste- 
mon violaceus Michx., and P. candidus Michx.), the ceano- 
thus, the hoary-leaved, purple-flowered lead plant (Amorpha 
canescens Nutt.), the purple cone flower (Echinacea anqus- 
tifolia DC.), and, from its abundance perhaps the most con- 
spicyous of all, the beautiful Coreopsis palmata, which here 
and there gives its own bright color to large patches of the 
undulating landscape. Blazing stars of several species 
(Liatris squarrosa Willd., pycnostachya Michx., sca- 
riosa Willd.), with their long nodding spikes of rose-purple 
flowers soon follow, ranking among the most showy of the 
many showy plants. To these are soon added sunflowers of 
yarious species, most common of which are the J7Zelianthus 
rigidus Desf., the JI. giganteus Linn., the JI. grosse-serratus 
Mart., the Actinomeris helianthoides Nutt., and the Lepachys 
pinnata T. & G.; the tall compass plant (Si/phium lacini- 


*The region more especially under consideration is Northern Illinois, and Central 
and Western Iowa. 
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atum Linn.) ; the Indian plantain ( Cacalia tuberosa Nutt.), 
the tall verbena (V. astata Linn.), and the yueca-leaved 
rattlesnake master (Eryngium yucceefolium Michx.); all 
generally remarkable either for their large showy flowers, or 
the peculiar character of their foliage or habits. Finally the 
season closes with the later sunflowers and coreopses, some 
of which are of gigantic size, towering far above one’s head ; 
the purple-flowered gaurias and the golden epilobiums. 
From the first springing up of the early flowers till the frosts 
of autumn end the floral season, the prairies are arrayed in 
bright and showy hues by a succession of species of larger 
and taller growth, each later set not only overtopping their 
predecessors, but the rapidly growing prairie grasses. Ever 
yaried too are the prevailing colors. Here blue prevails, 
there white or purple, and again large tracks are golden, as 
everywhere a few prevailing forms give character to the veg- 
etation. Generally they are coarse, large plants, often res- 
inous, with thick, harsh leaves and large flowers, and nearly 
all are species never or rarely met with in the Atlantic 
States, and never as characteristic species of the eastern flora. 
The Composite and the Leguminose are preéminently the 
prevailing families, far nore so indeed than at the eastward. 

Many of the species are in various ways remarkable, but 
none more so perhaps than the plant popularly known as the 
compass plant (Si/phium laciniatum), whose large, thick, 
rigid, upright root-leaves, one to two and a half feet long, 
are reputed to uniformly present their edges north and south, 
whence its name. Though they do not thus ¢nvuriably ar- 
range themselves, they generally stand in this direction, 
so uniformly in fact that they well serve as a convenient 
guide to the traveller in determining the points of the com- 
pass.* Another species of the same genus, called the cup 


* Since the above was written an interesting paper on the Compass Plant was read 
by Dr. Thomas Hill at the Troy meeting of the American Association for the Advance- 
ment of Science, an abstract of which has just appeared in the NATURALIST (Vol. iv, p. 
495, October, 1870). Dr. Hill refers this polarity to the sunlight, the two sides of the 
leaf being equally sensitive, and struggling for equal shares. 
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plant (S. perfoliatum), from the large opposite leaves of the 
stem being connate at their bases, forming a considerable 
cup-like cavity, capable of containing water, is common in 
the moist ravines. Other remarkable forms are the Indian 
plantain (Cacalia tuberosa), conspicuous for its thick, 
smooth, plantain-like leaves, deep-green on both sides and 
strongly ribbed; and the yucca-leaved rattlesnake master, 
or button snakeroot (Lryngium yuccefolium), with its linear 
grass-like, bristly fringed leaves, and its bracted flowers, 
closely sessile in dense heads, —an umbelliferous plant, but 
wholly unlike the generality of the species of the Umbellif- 
ere, both in its foliage and in the form of its inflorescence. 
The prairie clovers, or turban flowers (Pentalostemon), are 
among the most interesting of the leguminose species, and 
among the most characteristic. Their oblong or cylindrical 
heads of white or purple flowers are evidently suggestive of 
the latter name. Each head continues in flower for many 
days. At first the flowers form a band at the base of the 
head, which, gradually moving upward, later occupies the 
middle of the head, and finally its summit, recalling the 
Oriental head-dress, in allusion to which these plants have 
received one of their common names. 

The habits of some of the sunflowers, but especially those 
of the /elianthus rigidus, present one feature of interest. 
The /Z. rigidus is one of the earliest flowering species 
and one of the most abundant ones, it being in some locali- 
ties one of the most conspicuous and characteristic plants. 
By the middle of August it has attained nearly its full 
height, which commonly ranges from two and a half to four 
feet ; the terminal heads of the earlier specimens have already 
begun to unfold their yellow rays, and those of the rest are 
nodding on their flexible stalks. It is a popular belief that 
the sunflower always turns its flowers towards the sun, but 
in reality so numerous are the exceptions to this rule in our 
garden sunflowers and in our common wild species of the 


Kast, that few observing people regard it doubtless as other- 
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wise than an idle whim. With many of the prairie sunflow- 
ers, however, the facts are different; especially is this so in 
the case of LZ. rigidus. Morning after morning, at flowering 
time, the heads of this species may be seen bending gently 
towards the east; they are erect at mid-day, and at evening 
gracefully droop towards the west. This continues day after 
day for weeks, with surprising regularity and uniformity. 
Later, however, the stems grow rigid and remain nearly ver- 
tical. In this case at least the popular notion referred to 
above seems well founded. 

Aside from the open prairie species already mentioned — 
which embrace the greater part of the most conspicuous ones 
—numerous others of almost equal interest are found grow- 
ing in the low grounds, and in the open forest belts that 
skirt the streams. Prominent among these are coreopses 
and sunflowers of several species, especially the C. aristosa 
and C. tripteris, Helianthus strumosus, HH. decapetalus and 
H. tracheliifolius; the ground nut (Apios tuberosa Moench. ) 
with its fragrant, dark purple flowers ; the western iron weed 
(Vernonia fusciculuta Michx.), the great St. John’s-wort 
(Hypericum pyramidatum Ait.), the broad-leaved polygonum 
(P. Pensylvanicum Linn.), and, in more open and drier 
places, the rag-weeds (Ambrosia), the wormwoods (Arte- 
misia), the tick-trefoils (Desmodium), the bush clovers 
( Lespedeza), and the psoraleas. Many species of such east- 
ern plants as love rich moist woods, are also found here. 

One of the strangest features, perhaps, in the flora of the 
prairies, and that which of course constitutes them prairies, 
is the entire absence of arboreal or even suffruticose species, 
the timber of this region, as is well known, forming open 
park-like belts along the streams, which with great propriety 


e 


have received the name of “groves.” Here the species, as 
might be expected, more strongly recall the flora of the East, 
the resemblance extending not only to the trees and shrubs, 
but to the herbaceous species that flourish beneath their 


shelter. But the predominant species can hardly be regarded 
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as properly eastern forms, while the entire absence of repre- 
sentatives of some large groups of trees and shrubs that are 
common at the East makes the diflerence greater than at first. 
seems. One may traverse hundreds of square miles in the 
prairie districts without meeting a single birch, alder, a 
chestnut, beech, or aspen (Populus trenuloides Michx.), nor 
any species of pine, spruce, hemlock or other coniferous tree, 
all of which are so abundant in the forests of the Atlantic 
States as to constitute the prevailing species. ‘Two species 
of cottonwood (Populus monilifera Ait., and P. angulata 
Ait.), so closely allied as to be confounded as one by the 
casual observer, but neither of them exclusively western, are 
probably the most characteristic trees, as they are certainly 
the most abundant and important. The sugar maple, the 
linden, elms, bitter-nut and other hickories (chiefly the 
former), butternuts, black walnuts, burr, white, black and 
other oaks, several species of ashes, the beautiful ash-leaved 
maple (Vegundo aceroides Meench.) and the locust (2obinia 
Pseudacacia Linn.), are the principal and almost the only 
important kinds of timber, the greater number of which are 
more or less common trees. Among the shrubs are several 
species of sumach (J?hus) and the hazel bush (Corylus 
Americana Walt.), which here, as at the East, principally 
compose the thickets, whilst the Ceanothus, or Jersey tea, is 
a frequent inhabitant of the prairies. One searches in vain, 
however, for any whortle-berry bushes ( Vacetnium), of 
which so many species abound at the East, or for any repre- 
sentatives of the large family “’ricacee, than which no fam- 
ily is more characteristic of the woodlands of the Eastern 
States. Viburnums are common, and the elder (Sambucus 
Canadensis Linn.), the honeysuckle (Zonicera), the snow- 
berry (Symphovicarpus), and other caprifoliaceous shrubs 
are more or less frequent. The wild apple, the Washington 
thorn (Crategus cordata Ait.), and the wild plum are com- 
mon among the rosaceous shrubs, but blackberries and 
raspberries are rare. The wild plum grows in the river 
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bottoms in unsurpassed perfection. Though they are all, or 
nearly all, of the same species (Prunus Americana Marsh), 
the varieties in respect to the form, size, color and quality 
of the fruit are almost endless, the plums varying in form 
from spherical to egg-shaped, and from nearly white through 
every intermediate stage of color to yellow and even dark 
red, and in flavor from bitter, uneatable kinds to those as 
delicious as the highly cultivated varieties of the garden. 

From the abundance of woody climbers the forests of the 
river bottoms sometimes present an almost tropical aspect. 
The Virginia creeper (Ampelopsis quinquefolia Michx.), and 
the winter grape ( Vitis cordifolia Michx.), climb to the tops 
of the highest trees, with a diameter of the stem exceeding 
any specimens I have elsewhere seen. Other climbers are 
frequent, including the singular wild cucumber, or balsam 
apple (Echinocystis lobata T. & G.), which assumes an al- 
most tropical luxuriance, here and there abundantly envel- 
oping the trees. 

The restriction of the forests to the river bottoms and 
their banks has previously been alluded to as a remarkable 
feature, of which various explanations have been offered. 
The fact of the rapid encroachment of the forests upon the 
prairies wherever they have been protected from exposure 
to the annual fires that formerly swept over the country, and 
the rapid growth of the timber whenever it becomes estab- 
lished, indicate clearly that not only have the fires had much 
to do with their restriction, but that there is nothing either 
in the climate or the soil unfavorable to their rapid spread. 
The damper northern slopes of the streams being also gen- 
erally better wooded than the necessarily drier southern 
slopes, also points to the fires as the great agency that has 
operated through long ages to check their increase, and that 
their circumscription has had little to do with the peculiar 
origin of the prairies and of their present flora, as some 
have formerly supposed. 


As has been already incidentally remarked, the vegetation 
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of the open prairies, as compared with the herbaceous vege- 
tation of regions to the eastward similarly situated geograph- 
ically, is mostly made up of coarse, large species, and of 
forms peculiar to the prairies. It consists, moreover, prin- 
cipally of a comparatively few predominant forms,—features 
strongly in contrast with those of the neighboring regions. 
The grasses, like the exogenous species, are also few in spe- 
cies, but coarse and luxuriant, as they are the product of a 
soil of unsurpassed fertility. Yet the flora as a whole is one 
singularly susceptible to the inroads of civilization. Even 
the grazing of cattle for a few years is sufficient to materially 
alter its character. The grasses, according to the testimony 
of early settlers, soon dwindle in size and luxuriance, while 
the relative abundance of the other plants becomes materially 
altered. As already remarked, the breaking and turning of 
the soil at once exterminates a large number of the previ- 
ously dominant species, and instead of lingering as trouble- 
some weeds, the more hardy exotics, that through man’s 
influence assume an almost cosmopolitan habitat, usurp their 
places, the cereals, the cultivated grasses and the noxious 
weeds of the old world thoroughly crowding out the original 
occupants of the soil. With all the beauty and the novelty 
of the primal. flora of the prairies, the traveller, after a few 
weeks of constant wandering amid their wilds, is apt soon 
to experience a monotony that becomes wearisome, the full 
degree of which he scarcely realizes till the soft green sward 
and the varied vegetation of cultivated districts again meet 
his eye. 
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DISTRIBUTION OF THE MARINE SHELLS OF FLORIDA.* 


BY DR. WILLIAM STIMPSON. 


One of the most striking peculiarities of the zoology of 
Florida is the diversity in the character of the littoral shells 
of the two sides of the peninsula. The naturalist passing 
from St. Augustine to Cedar Keys finds upon the western 
beach a group of shells so different from those he had seen 
upon the Atlantic shore, that he is reminded of the similar 
(though vastly greater) difference in the fauna which exists 
on the two sides of the continent itself; for instance, at the 
isthmus of Panama. This diversity is seen in the common 
large shells as well as in the fauna taken as a whole. Thus 
on the east coast Busycon canaliculatum, B. carica, Dosinia 
discus, Arca incongrua and A. Americana are the most 
abundant shells, while they are not found at all on the west 
coast; and at Cedar Keys and Tampa Bay we find the sub- 
tropical species Cassidulus corona, Busycon perversum, Py- 
rula papyratia, Strombus alatus, Bulla occidentalis, Callista 
gigantea, Dosinia elegans and Arca Lloridana? strewed on 
the beaches in great numbers, while they occur but rarely on 
the east coast; some of them not at all. The list presented 
contains the names of three hundred and fourteen species 
collected by me on the two coasts, of which only one hun- 
dred and forty-five, or less than half, were common to both ; 
fifty-eight being peculiar to the east and one hundred and 
eleven to the west coast. Several of these species are in- 
deed representative, but specifically quite distinct. These 
results will no doubt be considerably modified by future re- 
searches, as some of the smaller species may have escaped 
detection on one or the other of the two shores, although 
really existing upon both. But the fact will, nevertheless, 
remain that a marked difference exists between the faunze of 
these shores notwithstanding their proximity and notwith- 


* Abstract of a paper read at a recent meeting of the Chicago Academy of Sciences. 
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standing the comparatively recent origin of the peninsula 
which separates them. 

Of the recent origin of the Floridan peninsula (or at least 
of the northern part which makes the separation between the 
great Carolinian Bay and the Gulf of Mexico), we have not 
only geological but zodlogical evidence. Although, as shown 
above, the littoral fauna* of that part of the gulf which 
bathes the west coast of Florida is of a character far more 
tropical than that of the east coast, the fauna of the latter 
is reproduced in the northwestern part of the gulf. The 
correspondence between the shells of Galveston and those 
of South Carolina was noticed by Roemer many years ago, 
and the fact is now confirmed by an examination of the 
shells brought by Dr. Durham from several points on the 
coast between Point Isabel and Pensacola. The peninsula 
and warm waters of the southern cape of Florida now form 
an impassable barrier to the western migration of species of 
the temperate fauna into the colder parts of the gulf, but of 
their connection within a comparatively recent geological 
period there can be no doubt. The connection was probably 
through sandy straits and lagoons, too shallow to allow of 
the passage of the gulf-stream, but perhaps permitting the 
westward flow of the cold waters of the Carolinian Bay. 

The present tropical character of the shells of the west 
coast of Florida is plainly due to the influence of the gulf- 
stream, which is not lere, as in the northwestern part of 
the gulf, crowded off the shores by the waters of a great 
river, or by cold northwest winds. On the other hand the 
east coast, as far south as Cape Canaveral, forms a part of 
the shore of the Carolinian Bay, along which, inside of the 
gulf-stream, a cold current runs, giving to this part of Flor- 
ida a coast fauna similar to that of South Carolina. 


* By the Jittoral fauna, that of the true ocean shores is here meant. The waters of 
the shallow inlets and estuaries of the west coast are subject to great changes of tem- 
perature, which, during the winter * northers,” may fall to the freezing point. at 
Which times fish caught in such places die in great numbers. As might be expected, 
the fauna of these inlets is very different from that of the beaches, and such northern 
forms as Modiola plicatula and Cardium Mortoni, which are adapted to such extremes 
of temperature, find here a congenial station. 
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THE BORERS OF CERTAIN SHADE TREES. 
BY A. S. PACKARD, JR. 

In no way can the good taste and public spirit of our citi- 
zens be better shown than in the planting of shade trees. 
Regarded simply from a commercial point of view one can- 
not make a more paying investment than setting out an 
oak, elm, or maple or other shade tree about his premises. 
To a second generation it becomes a precious heirloom, and 
the planter is duly held in remembrance for those finer quali- 
ties of heart and head, and the wise forethought which 
prompted a deed simple and natural, but a deed too often 
undone. What an increased value does a fine avenue of 
shade trees give to real estate in a city? And in the country 
the single stately elm rising gracefully and benignantly over 
the wayside cottage, year after year like a guardian angel 
sending down its blessings of shade, moisture and coolness 
in times of drought, and shelter from the pitiless storm, 
recalls the tenderest associations of generations after genera- 
tions that go from the old homestead. 

Occasionally the tree, or a number of them, sicken and 
die, or linger out a miserable existence, and we naturally 
after failing to ascribe the cause to bad soil, want of mois- 
ture or adverse atmospheric agencies, conclude that the tree 
is infested with insects, especially if the bark in certain 
places seems diseased. Often the disease is in streets 
lighted by gas, attributed to the leakage of the gas. Such a 
case has come up during the past year at Morristown, New 
Jersey. An elm was killed by the Elm borer, Compsidea 
tridentata of Olivier, and the owner was on the point of su- 
ing the Gas Company for the loss of the tree from the sup- 
posed leakage of a gas pipe. While the matter was in 
dispute, Mr. W. C. Baker of that city took the pains to 
peel off a piece of the bark and found, as he writes me, 
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“ereat numbers of the larvee of C. tridentata in the bark 
and between the bark and the wood, while the latter is ‘tat- 
tooed’ with sinuous grooves in every direction and the tree 
is completely girdled by them in some places. There are 
three different sizes of the larvee, evidently one, two and 
three years old, or more properly six, eighteen and thirty 
months old.” The tree had to be cut down. 

Dr. Harris, in his Treatise on injurious insects, gives an 
necount of the ravages of this insect which we quote: “On 
the 19th of June, 1846, Theophilus Parsons, Esq., sent me 
some fragments of bark and insects which were taken by 
Mr. J. Richardson from the decaying elms on Boston Com- 
mon, and among the insects I recognized a pair of these 
beetles in a living state. The trees were found to have suf- 
fered terribly front the ravages of these insects. Several of 
them had already been cut down, as past recovery ; others 
were in a dying state, and nearly all of them were more or 
less affected with disease or premature decay. Their bark 
was perforated, to the height of thirty feet from the ground, 
with numerous holes, through which insects had escaped ; 
and large pieces had become so loose, by the undermining 
of the grubs, as to yield to slight efforts, and come off in 
flakes. The inner bark was filled with burrows of the 
grubs, great numbers of which, in various stages of growth, 
together with some in the pupa state, were found therein ; 
and even the surface of the wood, in many cases, was fur- 
rowed with their irregular tracks. Very rarely did they 
scem to have penetrated far into the wood itself; but their 
operations were mostly confined to the inner layers of the 


bark, which thereby became loosened from the wood be- 
neath. The grubs rarely exceed three-quarters of an inch 
m length. They have no feet, and they resemble the larve 
of other species of Saperda, except in being rather more 
flattened. They appear to complete their transformations in 
the third year of their existence. 

“The beetles probably leave their holes in the bark during 
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the month of June and in the beginning of July ; for, in the 
course of thirty years, I have repeatedly taken them at vari- 
ous dates, from the 5th of June to the 10th of July. It is 
evident, from the nature and extent of their depredations, 
that these insects have alarmingly hastened the decay of the 
elm-trees on Boston Mall and Common, and 
that they now threaten their entire destruc- 
tion. Other causes, however, have prob- 
ably contributed to the same end. — It will 
be remembered that these trees have greatly 
suffered, in past times, from the ravages of 
canker-worms. Moreover, the impenctrable 
state of the surface-soil, the exhausted con- 
dition of the subsoil, and the deprivation of all benetit from 
the decomposition of accumulated leaves, which, in a state 
of nature, the trees would have enjoyed, but which a regard 
for neatness has industriously removed, have doubtless had 
no small influence in diminishing the vigor of the trees, and 

Fig. 115. thus made them fall unresistingly a prey to 
insect-devourers. The plan of this work 
precludes a more full consideration of these 
and other topics connected with the growth 
and decay of these trees; and I can only 
add, that it may be prudent to cut down 
and burn all that are much infested by the 


Compsidea tridentata, 


borers.” 
The Three-toothed Compsidea (Fig. 115), 
Larva of Compsidea ¢ 
oe is a rather flat-bodied, dark brown beetle, 


with a rusty red curved line behind the eyes, two stripes 
on the thorax, and a three-toothed stripe on the outer edge 
of each wing cover. It is about one-half an inch in length. 

The larva (Fig. 116, drawn from the living specimen) is 
white, subeylindrical, a little flattened, with the lateral fold 
of the body rather prominent ; the end of the body is flat- 
tened, obtuse, and nearly as wide at the end as at the first 
abdominal ring. The head is one-half as wide as the pro- 
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thoracic ring, being rather large. The prothoracic, or seg- 
ment just behind the head, is transversely oblong, being 
about twice as broad as long; there is a pale dorsal corneous 
transversely oblong shield, being about two- 
thirds as long as wide, and nearly as long as 
the four succeeding segments; this plate is 
smooth, except on the posterior half, which 
is rough, with the front edge irregular and 
not extending far down the sides. Fine 
hiirs arise from the front edge and side of 
the plate, and similar hairs are scattered 
over the body and especially around the 
end. On the upper side of each segment is 


Saperda vestita, 


a transversely oblong ovate roughened area, 
with the front edge slightly convex, and behind slightly 
arcuate. On the 
under side of each 
segment are similar 
rough horny plates, 


ry 


but arcuate in front, 
with the hinder edge 
straight. 

It differs from the 
larva of Saperda ves- 
tita Say, in the 


4 
AnH 


“= 


body being shorter, 


broader, more hairy, 
with the tip of the 
abdomen flatter and more hairy. The prothoracie segment 
is broader and flatter, and the rough portion of the dorsal 


Saperda vestita, larva, 


plates is larger and less transversely ovate. The stracture 
of the head shows that its generic distinctness from Saperda 
is well founded, as the head is smaller and flatter, the cly- 
peus being twice as large, and the labrum broad and short, 
while in S. vestita it is longer than broad. The mandibies 
are much longer and slenderer, and the antenne are much 
smaller than in S. vestita. 
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The Linden Tree-borer (Saperda vestita of Say, Fig. 
117) is a greenish snuff yellow beetle, with six black spots 
near the middle of the back; and it is about cight-tenths of 
an inch in length, though often 
smaller. The beetles, according to 
Dr. Paul Swift, as quoted by Dr. 
Harris, were found (in Philadelphia) 
upon the small branches and leaves 
on the 28th day of May, and it is said 
that they come out as early as the first 
of the month, and continue to make 
their way through the back of the 
trunk and large branches during the 
whole of the warm season. They 
immediately fly into the top of the ai tte ace 
tree, and there feed upon the epidermis of the tender 
twigs, and the petioles of the leaves, often wholly denuding 


Fig. 119. 


Fig. 120. the latter, and caus- 
ing the leaves to 
full. They deposit 
their eggs, two or 
three in a place, 
upon the trunk or 
branches, especially 
about the forks, 
making slight incis- 
ions or punctures for 
their reception with 
their strong jaws. 
As many as_ ninety 
Prionus brevicornis and pupa. eggs have been 


taken from a single beetle. The grubs (Fig. 118e; a, 
enlarged view of the head seen from above; 6, the under 
view of the same; c, side view, and d, two rings of the body 
enlarged), hatched from these eggs, undermine the bark to 
the extent of six or eight inches, in sinuous channels, or pen- 
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etrate the solid wood an equal distance. It is supposed that 
three years are required to mature the insect. Various ex- 
pedients have been tried to arrest their course, but with- 
out effect. A stream, 

thrown into the tops of 

trees from the hydrant, 

is often used with good ¢ 
success to dislodge other 
insects; but the borer- 
beetles, when thus dis- 
turbed, take wing and 


hover over the trees till 
all is quiet, and then 


alight and go to work 


Saperda inornata and larva, 


again. The trunks and 
branches of some of the trees have been washed over with 
various preparations without benefit. 
Boring the trunk near the ground, and 
putting in sulphur and other drugs, and 
plugging, have been tried with as little 
effect. 

The city of Philadelphia has suffered 
grievously from this borer. 

Dr. Swift remarks, in 1844, that “the 
trees in Washington and Independence 
Squares were first observed to have 


been attacked about seven years ago. 
Within two years it has been found nee- 
essary to cut down forty-seven European 


lindens in the former square alone, where 
there now remain only a few American 


lindens, and these a good deal eaten.” 
In New England this beetle should be 
looked for during the first half of June. 

The Poplar tree is infested by another species of Saperda 
(S. calcarata of Say). This is a much larger beetle than 


Monohammaus titillator, larva 
aud pupa, 
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those above menticned, being an inch or a little more in 
length. It is gray, irregularly striped with ochre, and the 
wing-covers end in a sharp point. The grub (Fig. 119a; 4, 
top view of the head ; c, under side) is about two inches long 
and whitish yellow. It has, with that of the Broad-necked 
Prionus (P. laticollis of Drury, Fig. 120 and pupa), as Harris 
states, “almost entirely destroyed the Lombardy poplar in 
this vicinity (Boston). It bores in the trunks, and the 
bectle flies by night in August and Sep- 
tember. We also figure the larva of 
another borer (Fig. 121¢; a, top view of 
the head; 6, under side; e, dorsal view 
of an abdominal segment; d, end of the 
body, showing its peculiar form), the 
Saperda inornata of Say, the beetle of 
which is black, with ash gray hairs, and 
without spines on the elytra. It is much 
smaller than any of the foregoing species, 
being nine-twentieths of an inch in 
length. Its habits are not known. We 
Chion cinetus, tarva ana SO figure, from the manuscript work of 
—— Abbot, the larva and pupa (Fig. 122, a, 
pupa; 8, larva) of Monohammus titillator of Fabricius, but 
he does not state on what trec it feeds. We copy also a 
figure of the larva and pupa of Chion cinctus (Fig. 123, a, 
pupa; 5, larva), from the same work. The author gives no 
account of its habits. 


Fig. 123. 


SPRINGTIME ON THE YUKON. 


BY W. H. DALL. 


Havrne joined the readers of the NATURALIST in a winter 
day’s journey on the Ulukuk portage not long since, we 
may, if so inclined, try our fortune again together, in the 
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more pleasant springtime, and gather what facts we may of 
interest and value during another day, spent on the great 
river of the northwest, and its shores. 

The spring, after the middle of March, comes on with 
eager steps in the Yukon Territory. The days lengthen so 
rapidly that the change is almost perceptible from one day to 
another. The great snow blanket, from six to eight feet 
thick, which covers the whole country, sinks and hardens 
from day to day. A tremulous mist, quivering like the hot 
air above a heated iron, hovers over the brilliant surface of 
the snow crust, and to this is due the painful inflammation 
of the eyes (conjunctivitis) which is only too familiar to the 
northern voyageur under the name of “snow blind.” To 
avoid it, we don a pair of dark green glass goggles, or the 
wooden goggles of the Eskimo, which admit the light only 
through a narrow slit in the blackened wood, warding off the 
reflected light; yet even through these the surface of a hill 
or river appears most dazzling, so intense is the snow glare. 
Early in April the long hot days and short nights are felt 
and their results indicated, by the water which covers and 
softens the ice sheets on lakes and rivers. Shirt sleeves are 
the rule, and open casements let in the unaccustomed sun- 
light without stint, while the dark parchment windows of 
winter are laid aside. 

On the tenth of April, though the whole country was white 
with the half melted snow sheet, flies, to all appearance 
the familiar blue bottle and housefly, clustered in myriads 
on the sunny side of the wall of the Nulato trading post. 
The same day I found the velvety crimson catkin of the 
alder (how many of our readers have ever seen it?) side by 
side with the silvery one of the river willow, and search- 
ing among the poplars for new arrivals, brought down a 
white-winged crossbill, the first of the season. A day or 
two later, the turfed roof of my log dwelling was alive with 
small steel green beetles, redolent with a musky odor, and 
by carefully scanning the few spears of dry grass and green 
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tufts of moss which appeared above the surface of the snow, 
I found several other smaller species sunning themselves, 
unconscious of the presence of an enemy. The short-tailed 
field mice (Arvicola wanthognathus and A. Gapperi) were 
waking up to a sense of the situation and enjoying them- 
selves on the river bank wherever a projecting root or stone 
offered a shelter from the keen eyes of the numerous hawks 
which ever and anon sailed overhead. Another reason for 
coming abroad was, that the melting snow was making their 
underground establishments very damp and uncomfortable. 

The Canada jay, known all over the northern country by 
the less euphonious name of “whiskey jack,” had already laid 
and almost hatched its eggs. The goshawk and the duck- 
hawk (Astur atricapillus and Falco anatum) had put their 
nests in order, and some of them had one egg as an earnest 
of what was coming. The ptarmigan (Lagopus albus) be- 
gan to show rich dark brown feathers on the head and neck 
and on the edges of the wings. Owls (Syrnium cinereum, 
Nyctea nivea, Nyctale Tengmalmi, etc.), were abundant and 
attending to pressing domestic affairs. 

Toward the end of April I climbed a tall, dead stump, 
once a noble birch (Betula incana?), and found, in the cavity 
at the upper end, six smooth white eggs. While transferring 
them to my knapsack the head of the family came home, 
and careless of personal risk or even death, dashed wildly 
about my head, knocking off a loose cloth cap which I wore, 
and screaming with sorrow and anger. The female owl, for 
it was a hawk owl’s nest (Surnia ulula), soon joined him ; 
and they flew to the top of a neighboring spruce, uttering 
cries of indignation to each other. Reaching the ground I 
soon quieted them, bringing both down with a single shot, 
and thus devoted the whole family to the interests of 


science. 

On the third of May, Kurilla, my indefatigable Indian 
hunter, killed a white-cheeked brant (Lernicla leucopareia) 
and two ducks, a mallard and a golden eye (Bucephala 


SPRINGTIME ON THE YUKON. 597 


Americana), receiving therefor the usual perquisite of a 
pound of tobacco for the first goose of the season. From 
this time forward, wild fowl might be expected in abundance. 
On the twelfth of May the ice came down with a rush in 
the small rivers; and that on the Yukon grew every day 
more unsafe. No salmon were to be expected for some 
weeks, but large numbers of “blanket fish” (a species of 
Thymallus) were to be seen ascending the small rivers. 
They would not take the hook, though the greatest induce- 
ments were offered, nor will any other fish found in the 
Yukon, as far as I know. 

The ice on the Yukon breaks up about the twentieth of 
May. ‘The earliest season known for many years brought 
open water on the sixteenth, and the latest on the twenty- 
fifth of the month. 

On the twentieth of May I saw a fine specimen of the 
Camberwell beauty ( Vanessa antiopa) and after that other 
butterflies were not uncommon, though they are more plenty 
toward the middle of June. 

Waiting until the ice and logs are well out of the river 
and the freshet has somewhat subsided, let us take a small 
skin canoe and spend a day on the river. The sun is bright 
and warm; the weather clear and delightful; every living 
thing is pulsating with the energetic life of the Arctic spring. 
A gun, ammunition, axe, teakettle, and a few other indis- 
pensable articles constitute our equipment. 

Shoving off from the muddy shore of the Nulato river- 
bank, the blood springs, and the nerves tingle with the 
smart strokes of the paddle, which send us shooting over 
the turbid waters ; laden as they are with sticks, refuse, and 
small cakes of ice, the remnants of the freshet, which last 
has carried the heavier logs and larger fragments seaward 
some days ago. 

Hugging the bank to avoid the swifter current, the 
feathery willows and glistening tender leaves of the poplar 


(P. balsamifera) overshadow us, and small curculionid 
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beetles frequently drop into the boat from the overhanging 
boughs finding a safe harbor in our collecting bottles. The 
species are numerous but the individuals few. Two or three 
Indians in their small, frail, birch canoes, accompany us, on 
their way to some small river flowing into the Yukon. 
There they will spend a week or two hunting the beaver, 
driven from his house by the rise of the spring floods. 
These dusky aborigines notice our eager capture of beetles, 
and such small game, with unconcealed amusement, but are 
keenly alive to the fact that good specimens will buy needles, 
caps, or tobacco, and regulate their actions accordingly. 
As we round a bare point where the sun shines warmly on 
the fragrant grass and the saxifrage is already in blossom, a . 
flight of swallow-tailed butterflies (Papilio Turnus and P. 
Aliaska) come sailing along, and immediately all is excite- 
ment. Paddles are wildly brandished in the air, the light 
‘anoes dart swiftly hither and thither, and the unconscious 
insects, thus assailed, escape with a loss of half their num- 
ber. Then our Indian companions, with some incomprehen- 
sible witticism passing between themselves, bring in the 
results of their foray, and so some eight or ten passable 
specimens are added to our collection at the expense of a 
few needles and half a dozen percussion caps. 

Away go the light canoes again, keeping admirable time 
with their paddles to a chant of which the following may be 
taken as a free translation : — 

Where is the salmon, the big chief salmon ? 
Ha! He! Ha! Hah! Hah! Haht 

His sides are scarlet, his tail is mighty, 
Ha! Het Ha! He! Hal Hal 

Fat and luscious the steam of the kettle; 
Hunger flies, when the salmon rises; 

Rich and sweet are the tails of beaver, 

Fat the deer, in the summer season, 

And the bear in the early autumn; 


Better still is the great fat salmon! 
Ho! Ho! Ho! Ha! Ha! Hal 


and so on with an indefinite amount of interpolated chorus. 
A little break in the green bank, where a small stream 
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dashes its clear cold water into the muddy Yukon-tide, offers 
an inviting nook, and into it we haul our bark, and, making 
fast to a projecting willow root, scatter in search of “speci- 


mens.’ 
of the brown sandstone bluff, broken and weatherworn ; yet 


A tough climb of ten minutes takes us to the top 


showing, in its successive layers of clayey and sandy rock 
with thin lamin of fossil vegetable matter, that, in ages 
gone by, the same forces were at work there, that we now 
observe on the recent river bank ; each series of three layers 
shows how some flood came down and deposited first its 
sand, next its clay in the form of fine mud, and lastly 
any fragments of wood or vegetable matter which the re- 
ceding waters left behind them. In the rocks above, how- 
ever, a different state of things may be observed. Instead 
of the fragments of leaves of sycamores (Platanus), of 
carbonized wood, and of unrecognizable vegetable matter, 
we find remains of fuc?, kere and there a fragment which 
may have been of terrestrial origin ; and, especially, remains 
of mollusca, mostly bivalves, such as oysters, mussels, and 
similar shell-fish, and very rarely a mass of remains which 
may once have been a fish. These fossils, though metamor- 
phosed, broken, crushed, and frequently existing only as 
casts, are sufficient to indicate a miocene age for the rocks 
in which they occur, and no fossils of the older rocks have 
yet been found on the lower Yukon. 

By turning over some of these prostrate trunks we shall 
obtain rare prizes in the shape of Carabide, beetles, fre- 
quently of brilliant colors and large size, of which some are 
so rare that an enthusiastic entomological friend once ex- 
claimed to us, when parting: “Oh, if I thought I could 
discover the Carabus Vittinghevii, I think I should leave my 


business and go with you!” In the same locations are to be 
found minute land shells (J/elix chersina, striatella, electrina 
and others, as well as minute species of Pupilla and Vertigo, 


all common to the northern zone of the world, from Sweden 


to Labrador, though known under various local names. 
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Diptera, in the shape of mosquitoes, are only too common, 
as we have discovered long since, and one does not wonder 
that the deer and moose, to escape their persecution, plunge 
into the Yukon under the very eye of the hunter, to meet a 
certain doom. 

Birds of the season are vocal in every bush; and here 
again we meet familiar acquaintances, perhaps the very same 
which have built their nests and reared their young under 
the roses and lilacs of Massachusetts. The common robin 
(Turdus migratorius), the much more beautiful and musical 
varied thrush (7. nevius), the gray-cheeked thrush ( 7’. 
alicie), the ruby-crowned kinglet (Jtegulus calendula), the 
yellow, black-capped, and yellow-rumped warblers (Den- 
droica westiva, striata and coronata), the wax wing (Ampelis 
garrulus), the rusty blackbird (S. ferrugineus), and a host 
of others ure everywhere about us, hardly noticing our pres- 
ence, and intent on pleasing their newly found mates, by 
song, and twitter, and pretty, arch gymnastics, which, to the 
tender-hearted make the use of powder and shot, even for 
scientific purposes, little better than deliberate murder. 
Kurilla, at our side, says “the bushes are boiling over with 
birds!” And this reminds us that the sun is now high in 
the south, and we make our way toward the boat abandoning 
sentiment to boil the teakettle. On our way, a few low 
musical notes attract our attention just in time for us to see 
the author, a water ouzel (//ydrobata Mexicana), dive with 
a splash and patter into the little brook before us, and away, 
out of sight. Yonder is a beautiful rounded dome of moss, 
woven as closely as a Turkey carpet, and as smooth and even 
as the dome of St. Peter’s, with a small round hole at one 
side, where our timid songster in due time will rear his 
family. Kurilla’s gun is ever ready; he has reached the 
waterside before us and a magnificent mallard lies at his feet, 
which he has just shot, as it rose from yonder stump hidden 
in a bunch of alders. Parting the bushes we see him point 


triumphantly to an excavation in the decayed wood where 
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lie six eggs, just laid and left in an evil moment by the 
parent. While we are thinking of the bereaved mother 
Kurilla’s thoughts tend toward omelets, and the frying pan 
and a piece of deer-fat are soon produced. Duck roasted on 
a stick before the fire, is quite another thing from the em- 
balmed remains which the hotels offer us, by way of game, 
and to our mind it is far superior. Our meal of duck, ome- 
let, tea and bread being tinished, we seat ourselves in the 
boat, cast off the lashings, and shoot out into the rapid cur- 
rent, leaving the mosquitoes, for a time at least, behind us; 
when, an hour afterwards we haul up on the beach at Nulato 
and survey our trophies, some of us may conclude that pleas- 
ure as well as profit may be found, even in the wilderness 
which borders on the Yukon. 


THE IMPREGNATION OF EGGS IN TROUT 
BREEDING. 
BY 6. 

Four or five years ago the subject of this article would 
have been considered of little practical importance. Now, 
however, fish-breeding establishments in our country can be 
counted by the hundred ; and every detail of the business is 
receiving close attention. I propose briefly to describe the 
method in which trout naturally impregnate their eggs, and 
then the various methods or moditications adopted by fish- 
breeders. 

Natural Method of Spawning. Some time about the 
month of October (the time varying with the temperature 
of the water), the trout which have hitherto been scattered 
through the stream, begin to run up toward its sources. The 
place which they choose for a nest has always certain char- 
acteristics. It is chosen as near a spring head as possible, 
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having a gravelly bottom and being in comparatively swift 
water. But as these conditions are necessary only to the 
hatching of the eggs they need not be dwelt upon here. 
The females spawn but once in a season; the males, on the 
other hand, milt several times. So that there is always an 
excess of males. The females do not choose their partners. 
As soon as the female begins to make her nest some one of 
the males around swims to her side. If a stouter or pluck- 
ier male chances to come that way, a battle royal ensues, and 
the victor takes the place of the vanquished. This operation 
is often repeated, and it seems to make little difference to the 
female which one lies by her side. It is to be noted that by 
this order of nature, the healthiest and strongest trout pair 
together. When the female is ready to emit her eggs the 
male glides to her side, and his milt is emitted simultane- 
ously with, and over her eggs. The male swims off, the fe- 
male covers the eggs with gravel, and the operation is 
complete. This description of the action of spawning is 
very incomplete ; but is sufficient for our present purpose, 
which is to compare with it the methods in use among trout 
breeders. 

Stripping the Fish. This was the earliest method and is 
still in more extensive use than any other. At certain times 
the ripe males and females are taken from the races. By a 
very slight pressure of the hand, the milt is forced from a 
male into a pan partly filled with water; by a similar pres- 
sure the eggs of a female are forced as quickly as possible 
into the pan, and the operation is continued in the same 
order until all the fish are handled; the water being gently 
agitated from time to time with the hand or the tail of a fish. 
The eggs are then supposed to be impregnated and after 
standing some twenty or twenty-five minutes, are placed in 


the hatching troughs. This plan has its advantages ; among 
which, the first and foremost is that more eggs can be im- 
pregnated in this way than in any other. If the eggs of a 
trout be taken from their bed in the natural stream and ex- 
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amined, it will be found in the majority of cases that a very 
small percentage are impregnated (in one case standing as 
low as six per cent). While by the stripping process any- 
where from eighty-tive to one hundred per cent. can be 
impregnated. If we consider that in natural spawning, the 
milt is ejected into comparatively swift water, which sweeps 
it almost immediately away from the eggs, we shall cease to 
wonder at the difference. Another advantage is that the 
eges in the stripping process are exposed to the milt of sev- 
eral males; and as the milt of one male will impregnate 
thousands of eggs, if only one male out of a dozen used be 
good, we may fairly expect that all the eggs in the pan will 
be impregnated. It is also an incidental advantage of this 
process, that as the fish are all handled the stripped fish may 
be put into a spare pond, so that they may not again run up 
into the raceway and hinder those about to spawn. For this 
reason and also because it is not intended that the fish should 
lay any eggs, a race for stripping purposes takes up com- 
paratively little room. On the other hand the disadvantages 
of the process are manifold; the principal one being that it 
is very difficult to take the eggs and milt at the precise time 
when the fish would naturally yield them. With much ex- 
perience, however, a trout breeder will succeed very well in 
doing this, and at our own place * we would even now about 
as soon have stripped eggs of our own taking as any others. 
But a novice would not probably succeed very well. An- 
other disadvantage is that the handling of a struggling fish 
is a thing to be avoided if possible. Even the most experi- 
enced can hardly help killing a few, and the least experienced 
will kill many. The bruised fish do not show the hurt at 
once, and will often live some weeks after receiving the 
injury. This difficulty increases with the size of the fish. 
The large fish which give the most eggs are the hardest to 


handle safely. Then the operation itself is not the most 


* Trout Ponds of Seth Green & Collins, Caledonia, N. Y. 


pleasant in the world. A ten or fifteen minutes immersion 
3 
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of the hands in cold water in the middle of winter is not 
very desirable, and if this has to be repeated a half dozen 
times every day, it becomes a thing to be avoided if possible. 
Then, too, all the fish in the race have to be taken at the 
same time, whether ready or not; and the interruption to 
those who are just commencing to spawn is bad for many 
reasons besides the danger of handling them two or three 
times to see if they are ripe. These disadvantages and es- 
pecially the first mentioned, induced Mr. Stephen H. Ains- 
worth to prepare and use what are known as the “ Ainsworth 


Screens.” This invention is an imitation of a natural trout 
bed. Coarse gravel is placed in a wooden frame two feet 
square and three or four inches high with a bottom of wire 
screen coarse enough to permit trout eggs to pass through 
readily. A similar frame with sides only one inch high and 
fine wire bottom is placed beneath the first, and both are 
sunk eight or ten inches in the raceway. Trout making their 
nests in the boxes lay bare the coarse screen. The eggs, 
being at the same time impregnated by the milt of the male, 
fall through the meshes of the upper screen and are caught 
and retained by the tine meshes of the under sereen. The 
two frames fitting closely together make it impossible for 
any fish to get at the eggs, and they are kept safely until the 
screens are removed and the eggs taken to the hatching 
house. The advantages of this plan are very great; but 
they are obvious and may be summed up in a few words. 
There is no danger by this method of getting unripe or 
immature eggs, as the eggs are all naturally spawned. It is 
also certainly reasonable to suppose that a fish can do this 
part of the business best. There is also no danger of loss 
from handling the fish; and a comparative novice can take 
the place of a more experienced hand. Then in this way 
the fish select their own partners ; and probably when left to 
themselves those pair which are best adapted to each other; 
whereas in the stripping process, the pairing is arbitrary and 
no rules for selection are known. 
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But the inconveniences attending this plan in its first 
shape were very great. The frames could not be made 
smaller than two feet square, as that is about the amount of 
space a trout requires for spawning. Nor could they be 
made larger, as the weight of the gravel on larger frames 
would render them unwieldly to handle. Therefore, in order 
to fill a trout race, a series of boxes—say from ten to forty 
is required. All these have to be looked over at least once 
every week during the season, and if there are many fish, 
two or three times a week. Each time the screens are 
looked over every fish is necessarily driven from the race, 
although they may be just commencing their nests, or in the 
very act of spawning. The upper screen with its load of 
gravel is first lifted out of the water. The lower screen 
will then float to the surface if it is not water-logged. The 
eggs lying upon it are brushed to one corner with a feather ; 
a pan is placed underneath the corner, the screen is tipped up 
and the eggs feathered into the pan sometimes, for the cur- 
rent often sends them in any direction except into the pan, 
and cold fingers are not always reliable. India-rubber gloves 
are no protection from cold, nor woollen gloves from water ; 
and the two combined are too clumsy for the purpose. After 
the eggs are taken, the fine screen is returned to its place, 
the upper screen fitted exactly to it and both sunk again to 
their place ; unless as often happens a stone or two has fallen 
out of the frames upon the supporting ledges, in which case 
the screens have to be taken up again and the stones re- 
moved. It will take two men five or six hours to properly 
look over forty of these screens. In order to make this 
process easier the writer invented and patented what he 
calls the “Roller Spawning Box.” This box answers for se- 
curing the naturally impregnated eggs of salmon, salmon 
trout, speckled brook trout, whitefish, shad, ete., ete. The 
principle used is that of the “ Ainsworth Screens,” and the 
improvement consists in a new and convenient method of 
collecting the eggs. 
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Figure 124 represents a small spawning box with a portion 
of the side removed. Figure 125 is an enlarged view of the 
front of the same box. At A is seen a double row of 
frames each two feet square with a bottom of coarse wire 
cloth. Instead of being made singly they are put together 
in one piece. These screens are to be filled with coarse 
gravel and the eggs pass through as in Ainsworth’s screens. 
Under these is an endless apron of fine wire cloth, B, pass- 
ing over rollers at the two ends of the box. This apron is 
about one inch beneath the upper screen, and is kept from 


Fig. 124. 


Roller Spawaing Box, 
sageing by small cross-bars (two of which are seen in the 
cut) corresponding to the divisions of the upper screen. 
These cross-bars are supported by and, when the rollers are 
turned, slide on an inch square strip nailed to the side of the 
box. A similar strip one inch above supports the larger 
screens. 

The cross-bars also keep the eggs from being carried 
down by the current. By using two small beveled cog-wheels 
the front roller can be turned by the handle seen at G. As 
the roller is turned forward the endless apron moves with it, 
und the eggs as they come to the edge of the roller will fall 
off. The pan, C (fig. 125), is placed in front of the roller, 
and receives the eggs as they fall. The box need not be more 
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than two feet deep; the depth depending upon the size of 
the rollers, which in a short race may be quite small and the 
box not more than eighteen inches deep. The box is set 
directly in the raceway, and intended to fill it completely. 
The water enters in the direction of the arrows, and may 
either enter with a fall over the top of the box, as seen in fig. 
124, or the top of the box may be cut down until the water 
will enter on the level at Fig. 125. 

which it is intended to stand 
over the screens. 

F (fig. 124) is a screen 
intended to prevent the fish 
from running beyond the 
race, or getting into the 
lower part of the box. It 
may extend to the bottom, 
or be arranged as seen in the 
engraving. D is a screen at 
the front of the box, also 
intended to prevent the fish 
from getting below. When Front of Spawning Rox, 


the eggs are to he taken this sereen is raised on hinges to an 
upright position, and confined by a spring catch or latch as 
seen at E (fig. 125). This contines the fish which may happen 
to be in the race and none of them can get below. The pan 
is then lowered to its position, the roller turned and the 
eggs taken. When the operation is finished the screen D 
is again lowered, the button turned and the work is done. 
If the box is wide, say four feet, it is more convenient to 


have the pan made in two or three sections, inserted in a 
light frame, as the eggs can be more easily carried in and 
poured out of a shorter pan. It is better perhaps to make 
the screen D to open in the middle, having hinges at both 
sides. Then one half will keep the fish in the pond, and the 
other half the fish in the race, from running into the well. 
The box can be made of any length from four feet to forty 
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feet or even longer, and of any width from two feet to six 
or eight. If it is made very wide an additional longitud- 
inal support must be provided for the revolving screen. 
We recommend the following dimensions for speckled trout 
races: two feet wide and from ten to twenty feet long; or 
four fect wide and from twenty to forty feet long. The 
upper screens may be made in convenient sections, the whole 
width of the box, and six or eight feet long. 

The screens F and D are so made that while a full current 
is permitted to flow over the upper screens (A), only a gen- 
tle current can flow through the under part of the box. 
This current is meant to be so regulated that when the pan, 
C, is placed about an inch from the turning roller, all the 
small stones which the trout may whip through the upper 
screen will fall short of the pan; the eggs being lighter will 
be carried by the current into the pan, while a great part of 
the dirt, ete., which may collect on the under screen will be 
carried up over the pan and entirely out of the box. The 
revolving screen may be made of tarred muslin or some sim- 
ilar fabric. But wire cloth (of ten or twelve meshes to the 
inch) keeps much the cleanest and we are inclined to think 
it best for the purpose. I make my aprons, half wire cloth 
and half tarred muslin, furnishing the wire only with cross- 
bars and always leaving it uppermost. This apron is fast- 
ened around the rollers by a lacing of cord. At the end of 
the season the water in the pond can be drawn down a foot 
and everything taken out but the rollers. Give the screens 
a coat of paint or gas tar and lay them away in a dry place 
until the next autumn. A stiff brush may also be placed un- 
der the forward roller, so that every time the roller is turned 
to remove the eggs the screen will be perfectly cleaned. 

A few of the advantages of the plan are as follows: Let 
us compare a double row of forty Ainsworth screens, each 
two feet square and occupying a space in the raceway forty 
feet long and four feet wide, with one of the new spawning 
boxes of the same dimensions. 
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Ist. By the old way it would take two men a good half 
day to remove the screens singly, feather off the eggs ina 
careful manner, and return each (double) sereen to its 
proper place. 

It would take the new spawning box about fifteen minutes 
to do the same work with one man. 

2d. The weight of the gravel which has to be lifted in 
the old way every time the eggs are removed, amounts to 
inauny tons in the course of a season. 

In the new box the gravel is not lifted at all. 

3d. By the old way the operator’s hands must of necessity 
be more or less wet during the whole operation. Now as 
the trout and salmon spawn during the winter season, when 
the thermometer generally stands below the freezing point, 
taking eggs in the old way is not only inconvenient and 
painful but often impossible. 

By the new way the hands are not made wet and may be 
kept comfortably gloved. 

4th. By the old way more or less of the eggs are lost by 
careless feathering, exposing the eggs to the freezing atmos- 
phere, clumsiness in handling the screens (caused by cold 
fingers) tipping of the screens, wash of the current, ete. 

By the new way every egg is saved. 

dth. By the old method every fish is driven out of the 
race when the eggs are taken. Some of them will not re- 
turn, but will seek a spawning place in the pond and many 
eggs will be unavoidably lost. 

By the new way the fish are not driven from the race. 
And as the boxes are always covered during the season, the 
fish will not even be disturbed. In fact they may spawn 
while the eggs are being taken, and yet not a single egg be 
lost. 

The advantages of this method when compared with the 
stripping process are many. It is much less trouble to take 
the eggs. It is much more comfortable. It avoids handling 
the fish, and the consequent loss. It saves all the eggs which 
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are lost in the intervals of stripping. It does not disturb 
the fish in the process of spawning. It insures a perfectly 
natural impregnation. 

The question whether naturally impregnated eggs are 
better than the stripped eggs, is not yet settled. It is cer- 
tain that more eggs can be impregnated by the stripping 
process, but that the resulting fish are as healthy as those 
grown from naturally fertilized eggs, is not yet definitely 
proved. We are inclined to think that when the stripping 
is properly performed there is little difference. However 
this may be, a few eggs more or less are of little conse- 
quence to the trout-breeder; while convenience and speed 
together with certainty of result are, as in every other art, 
of prime importance. 


REVIEWS. 


EcoNoMIcAL ENTOMOLOGY IN Missouri.* — The annual appearance of 
a volume containing so much that is new f regarding the common injuri- 
ous insects of a single State, is a proof that people are giving increased 
attention to the subject of applied entomology, and that it is considered 
as one of the first importance to the agricultural community as well as 
the country at large. There should indeed be an entomologist in each 
State t whose sole business it should be to acquaint himseif with the hab- 
its of the injurious insects, the best remedies against their attacks, and 
above all the habits of their insect parasites, which keep them under, as 


*Second Annual Report on the Noxious, Beneficial and other Insects, of the State of Mis- 
souri, made to the State Board of Agriculture. By C. V. Riley, State Entomologist, Jefferson 
City, 1870, 8vo, pp. 141. With numerous wood cuts. For sale at the Naturalist’s Book 
Agency, 75 cents, 

t+ While a large proportion of this report is reprinted from the * American Entomologist,” 
of which Mr. Riley is the editor, yet the observations were made by him as the State Ento- 
mologist, and that able magazine may be said to be in a sense the entomological organ of the 
Missouri Board of Agriculture. [We regret to learn that the ** American Entomologist” will 
be suspended for a year. We trust to see it revived at the end of that time, and meanwhile 
shall sorely miss its monthly visits.) 

tSince this report was printed the State of Illinois has appointed Dr. Le Baron to succeed 
the late Mr. Walsh as State Entomologist of Illinois; and Dr. A. 8. Packard, jr., has been this 
year appointed State Entomologist, by the Board of Agriculture of the State of Massachusetts. 
The State of New York has published nine reports on noxious and beneficial inseets by Dr. 
Fitch, and the State of Maine two reports, though she appointed no State Entomologist, 
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well as the habits of birds, which also hold them in check; and lastly, the 
State should liberally illustrate, print and distribute the entomologist’s 
report. By so doing, not only would the interests of agriculture be pro- 
moted, and thousands of dollars annually saved to the State (though each 


legislator who unwil- Fiz. 126. 
lingly votes a thousand dX ! 


dollars or more may sin- 


cerely believe that he is 
robbing the treasury, 

while actually refilling it 
to twice that amount), 
but the country at large 


@ 
shares in the increased somes) oe) 
knowledge; and science * 


are in no small degree 
promoted. The works 
of Dr. Harris, published 
by the liberality of the 
State of Massachusetts, 
are known all over 

Europe; in other words, 

throughout nearly the whole civilized world, and so are those of Dr. 
Fitch, the State Entomologist of New York, while the writings of Mr. 
Walsh, late State Entomologist of Illinois, containing so much that is 


a 


novel and interesting to theoretical as well as practical entomology, are 
read and sought after by European authors. 
A true knowledge of practical entomology may well be said to be 
in its infancy, when, as is well known to agriculturists, the cultivation 
Fic. 127. of wheat has almost 
been given up in por- 
tions of the northern 
states from the at- 
tacks of the wheat 
midge, Hessian fly, 
joint worm and chinch 
bug. ‘* According to 
Dr. Shimer’s esti- 
mate, which may be 
considered a reason- 


able one, in the year 
1864 three-fourths of 
the wheat and one-half of the corn crop were destroyed by the chineh 
bug throughout many extensive districts, comprising almost the entire 
northwest. At the average annual rate of interest, according to the 
United States census, in the State of Illinois, the wheat crop of 1864 


Vine Dresser Moth. 
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ought to have been about thirty millions of bushels, and the corn crop 
about one hundred and thirty-eight million bushels. Putting the cash 
value of wheat at $1.25 and that of corn at 50 cents, the cash value of 
the corn and wheat destroyed by this insignificant little bug, no bigger 
than a grain of rice, in one single State and one single year, will there- 
fore, according to the above figures, foot up to the astounding total of 
OVER SEVENTY-THREE MILLIONS OF DOLLARS!” The cabbage butterfly 
(Pieris rape), recently introduced (p. 28) from Europe, is estimated by 
M. Provancher, to annually destroy two hundred and forty thousand dol- 
lars’ worth of cabbages around Quebec. The Hessian fly, according to 


Fig. 128. 


Vine Dresser and Pupa. 


Dr. Fitch, destroyed fifteen million dollars worth of wheat in New York 
State in one year. The army worm of the North (Leucania unipuncta), 
which was so abundaut in 1861 from New England to Kansas, was 
reported to have done damage that year in Eastern Massachusetts 
exceeding a half million of dollars. The joint worm alone sometimes 
cuts off whole fields of grain in Virginia and northward. The Colorado 
potato beetle is steadily moving eastward, now ravaging the flelds in 
Indiana, and only the forethought and ingenuity in devising means of 
checking its attacks, resulting from a thorough study of its habits will 
deliver our wasted fields from its direful assaults. 

Indeed the cry of waste, waste, arises all over the land. The money 
and material that is wasted annually in bad roads, in the loss of fertilizers 
from wanton waste. the loss from ignorance of geology and mining engi- 
neering, the waste involved in the process of extracting ores, the waste 
from bad cooking, poor housewifery, and above all, the loss of human life 
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from ignorance of scientific laws,* carelessness resulting from ignorance 
and vice, the offspring of ignorance, —the amount that is thus wasted we 
venture to assert would, if saved, pay off our national debt in one year, 
and change our world as it were into a new planet! A century hence 
when the country is crowded tenfold 
its present amount, our people will 
learn the lessons that science and na- 
ture teach of economy and thrift. 
These remarks may be thought ex- 
travagant, but the thoughtful agricul- 
turist, technical chemist and political 
economist will agree that they are 
true. Mr. Riley truthfully states in 
the introduction to his report that 


Fig. 129. 


‘we have in this country altogether 
more than our share of these insect 
depredators, and so truly is this the 
case, that insects which attract uni- 
versal attention, and are considered 
us very serious evils in Europe, would not be deemed worthy of notice in 


Alypia 8-maculata, 


this country. There, if they lose one-fifth of a given crop, the whole 
community becomes alarmed; but here the cultivator sometimes con- 
siders himself fortunate if he secures the half of his crop from insect 
ravages, and each State loses annually from fifty to sixty million dollars 
from this cause alone, though but four states have as yet made any 
attempt to prevent this serious loss.” We may reasonably calculate the 
annual loss in our country alone from noxious animals and the lower 
plants, such as rust, smut and mil- 


Fig. 1330. 


dew, as not far from one thousand 
million of dollars! Of this amount 
at least one tenth, or one hundred 
million of dollars annually, conld 
probably be saved by human exer- 
tions. Statisticians tell us that 
within three or four centuries the 
average of human life has been 
doubled; the average man lives forty 
years, where in Spencer's time he 
lived but twenty. The world since his time has become richer and better 


Eudryas grata, 


in proportion as the race has grown thrifty and economical in human life. 
So what science and knowledge has done for human life and happiness, 
science will do for agriculture and the arts. However chimerical our 


*“Tn Great Britain alone more than one hundred thousand people perish annually, and at 
least five times as many sicken grievously, out of pure ignorance of the laws of health, whieh 
are never imparted to them at school.” — Dr. Piayfair’s Address at the British Social Science 
Congress, 
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figures may appear, they at least tend to show that our material wealth 
and prosperity depend most intimately on the favor shown to science and 
the encouragement given to original research, however abstruse, by men 
of scientific tastes. 

To save a portion of this annual loss of food stuifs and fruits should be 
the first object of farmers and gardeners. They eke out a bare livelihood 
on the present amount raised. 
Could they save what is wasted by 
insects they would grow rich; 
and we therefore advocate legis- 
lation for this purpose. Why 
should we not frame a law pro- 


viding that farmers should codp- 
erate in taking preventative meas- 
ures against injurious insects, such as early or late planting of cereals, 
to avert the attacks of the wheat midge and Hessian fly; the burning of 
stubble in the autuinn and spring to destroy the joint worm; the com- 


Larva of Eudryas unio, 


bined use of proper remedies against the canker worm, and other noxious 
caterpillars and cut worms? <A few of the more enlightened and indus- 
trious sort are forchanded and diligent in restraining these pests. A law 
carried out by a proper State Entomological constabulary, if we may so 
designate it, would compel idle and shiftless neighbors to clear their 
farms and gardens. We doubt not that if each State would appoint a 
State Entomologist with several assistants, who should watch the fields 
and report neglect in killing injurious insects to the town authorities, by 
Whom delinquents should be fined, many times the cost of maintaining 
such a bureau would be saved to the State. Indeed, why should we not 
have an Insect law, as well as Fish and Game laws ? 

Among some of the injurious insects reported on by Mr. Riley is a new 
pest to the cucumber in the West, the Pickle worm (Phaucellura xitidalis 


A 
d 


Cramer, Fig. 126). This is a cater- — 
pillar which bores into the cueum- 7 top 
bers when large enough to pickle, 
and it is occasionally found in 
pickles. Three or four worms 


occur sometimes in a pickle, and 


a single one will cause the cucum- 


cry 
ber to rot. He also gives us ' 

excellent drawings of the Vine 3% } ye} 
dresser (Charocampa panpinatriv 


a b 


Acolcithus Americana, 


Smith and Abbott, Fig. 127 larva 

and pupa; Fig. 128 adult;), a single 

caterpillar of which will sometimes ‘strip a small vine of its leaves in 

a few nights,” and sometimes nips off bunches of half-grown grapes. 
Another caterpillar, which sometimes is so abundant as to nearly defoli- 


ate the grape vine is the Alypia 8-maculata Fabr. (Fig. 129; a, larva; 0, 
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side view of asegment). This must not be confounded with the bluish 
Jarva of Hudryas grata Fabr. (Fig. 180) which differs from the Alypia cater- 
pillar in being bluish, and in wanting the white patches on the sides of the 
body, and the more prom- Fig. 133. 
inent hump on the end of 

the body. Another spe- 
cies, /. unio Huebner (Fig. 
131 larva, b, side view of a 
segment; ¢c, top view of 
the hump), also feeds on 
the grape, eating the ter- 
minal buds. It is also blu- 
ish, and wants the orange 
bands on the side of the 
body, as Mr. Riley informs 
us in a letter. Another 
moth of the same family 
is the American procris 
(Acoloithus Americana 
Clem., Fig. 132 a, larva; b, 
pupa; ¢, cocoon); a little 
dark blue moth, with a 


deep orange color, whose 


Larva of Acolvithus, 


black and yellow larva is 
gregarious (Fig. 133) living in companies of a dozen or more and eating 
the softer parts of the leaves. It is quite common in the Western and 
Southern States. 

There are over a hundred cuts in this pamphlet, and the mere dissem- 
ination of these illustrations will do much towards creating a taste for 
entomology in the young. The author sometimes admits inelegancies of 
expression, Which mar an otherwise clear and readable style. He com- 
plains justly in his preface that the State press has used too poor ink and 
paper. We trust that the next report will be improved in this respect, as 
the excellent cuts need good, hard paper. 

AMERICAN Crass.* —In this admirable paper, describing many of our 
North American Soldier, or Fiddler, Crabs, and their allied forms, Mr. 
Smith begins a series of beautifully illustrated articles ‘chiefly made up 
of notes and descriptions resulting from the study of the higher Ameri- 
can Crustacea in the Museum of Yale College, and the collection of the 
Peabody Academy of Science.” The descriptions seem to be carefully 
and conscientiously prepared. The specimen of Gelasimus palustris, with 
the large fingers (chelipeds) nearly equal in size, and mentioned as a 
remarkable anomaly in vol. iii, p. 557, of the NaTuRALIsT, is now referred 
by the author to a new species, Gelasiius puguas. 


*Notes on American Crustacea, No.l. Oeyvpodoidea, with four lithograph plates, By Sid- 
ney L. Sinith (from the Transactions of the Coun, Academy, vol. ii). Svo, pp. 65, 1870. 
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Tue Craw Fisn or Nortu America.* — The Cambridge Museum has 
issued another of its sumptuously illustrated and printed catalogues, 
which the liberality of the State of Massachusetts has given it the means 
to do. From the hands of Dr. Hagen we have, as might be expected 
from his known care and accuracy in research, a monograph of much in- 
terest and value. The craw fish have been much neglected by naturalists 
in this country, though these fresh-water lobsters have already made their 
mark in the local histories of the times, by the injury they occasionally do 
by undermining our river dams, and especially the levee of the Missis- 
sippi near New Orleans, and the rice fields of the Southern states. 

As the author refers very briefly to their burrowing habits, only allud- 
ing to the fact that a species * severely damages the rice fields of the 
Southern States,” we would mention that according to newspaper ac- 
counts they have by tunnelling the artificial banks of the Mississippi, 
caused devastating floods; and while in Northern Maine we were told 
that the craw fish so undermined the dam at the mouth of the Aroostook 
River, that it was partially carried away. While craw fishes are most abun- 
dant in the Middle, Western and the Southern States, they are more com- 
mon in New England than one would be led to suppose from Dr. Hagen’s 
remarks, as he had no specimens from Maine, New Hampshire, Massa- 
chusetts, Connecticut or Rhode Island. The writer has found them fre- 
quently under stones in lakes in Northern Maine, and has had specimens 
from Williamstown, Mass., presented him by Mr. S. H. Scudder. 

Passing over the classification and distribution of the species, we will 
glean some results of the author’s study on the sexual peculiarities and 
dimorphism of these creatures. He tinds that some of the females show 
a tendency to a more masculine development, and in some males a ten- 
dency to a feminine development. He gives a detailed account of the 
two sorts of males, stating that Professor Agassiz was the first to make 
the interesting discovery of dimorphism in the males of the genus Cam- 
barus, to which all the species living east of the Rocky Mountains belong, 
while it does not occur in the genus Astacus, to which the European 
and Pacific coast species belong, nor in the females of either genus. The 
inales of the first form are well developed and capable of reproduction ; 
those of the second form are sterile, and besides certain important dif- 
ferences, such as the greater development of the limbs, the tarsal third of 
which are articulated when they are not in the males of the first form, 
and the * hooks on the third article of the third, or in some groups of the 
third and of the fourth pair of legs are sinaller and less developed. The 
whole body has less size and width, the sculpture is not so well finished, 
while the claws are shorter, narrower, and more like those of the fe- 
male.” He adds that ** the existence of a second form of the male, if it 
were no more than a passage or metamorphotic form, would not be ex- 


*Tilustrated Catalogue of the Museum of Comparative Zoology, No. TIL, Monograph of 
the North American Astacide, By Dr. A. Hagen, Cambridge, 1570, Royal 8vo, pp. 199, 
With eleven lithograph plates, 
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traordinary. But the great number of full-grown second-form specimens 
in every species, which are often even larger than the first-form males, 
seems to prove that they are individuals which have remained in a sexual 
stage that does not agree with their corporal development, —in short, 
that they are perhaps sterile.” This conjecture he finds supported by an 
anatomical examination. 

We quote all the author’s general remarks on Dimorphism in Crustacea 
and Insects (p. 24). We have noticed in the NaruraList, vol. iii, p. 494, 
iv, p. 55, the recent discoveries of Malingren, Elilers, Claparéde and oth- 
ers, regarding dimorphism in the worms, which our readers would do 
well to read in this connection. 


* Dimorphism in other Crustacea, — Perhaps this faet of the existence in the crustacea of two 
forms, one always sterile, is not unique, In the genera Lupa and Callineetes, there are not 
rarely females with a very narrow and acute postabdomen, These it is very easy to separate 
from the ordinary females, with a large and cireular postabdomen, Professor L. Agassiz in- 
forms me that he has satisfied himself, by an anatomical examination of living specimens, that 
these females are sterile, TI have found similar females with a narrower triangular abdomen in 
some other genera of Brachyura, 

I am indebted to Mr, Alexander Agassiz for the information that F. Muller, Fuer Darwin, 
1864, has deseribed two forms of the male in Orchestia Darwinii and in Tanais dubius. He re- 
marks that when found upon the shore the form of the second pair of gnathopoda varies from 
that of the specimens found at a distance inland, where it lives under mouldy leaves in loose 
earth. In GO. Dariwinii, intermedigte forms between the males with large and those with small 
hands, are not to be detected, but in two other species, O, fucurauna and O, tucuratinga, the 
shape of the antenna and of the hands changes even in the full-grown males, 

The supposition that the first-born males only in Cambarus possess large hands for burrowing 
purposes is to be rejected, as the females also have the same burrowing habits, 

The existence of two different forms of males in Camébarus is very important in the deserip- 
tion of the species, and the fact that these forms are not recognized by all preceding authors 
may explain some erroneous determinations in their works.” 

“Dimorphism in Insects, — The discovery of a dimorphism in the crustacea is all the more in- 
teresting, since as yet inthe whole animal kingdom dimorphism was known only in the inseets, 
There are many facts and communications seattered through entomologieal literature, of which 
a general review is very desirable, An anatomical examination of these dimorphic forms is 
still wanting, only the external differences having thus far been marked. 
be represented in two different ways; a difference only in the 


The dimorphism seems 
colors (dichroic forms of Brauer), or a difference in size and shape, and mostly in the female, 
T should remark that dimorphism, as observed in insects, occurs only in one sex of the same 
species, and mostly in the female, Perhaps in the ants and in the white ants—it seems more 


natural to Fange all the socially living inseets, viz., the ants, bees, wasps, and white ants under 


the same law a dimorphism is to be found in both sexes, 

Dimorphisim consisting in different colors was long since observed, especially in Lepidoptera, 
in the hind wings of many Orthoptera, and in the females of Agrion. In the latter genus the 
well-known orange-colored females are probably sterile, 

Dimorphism with difference in shape and size is also often observed, A very common case 
is the difference in the development of the wings. The wings are either long and well-devel- 
oped, or short, or entirely wanting. The short-winged Orthoptera (Gryllus, Locusta, Blatta, 
Perla, Termes, Psoeus) have been earefally described by Messrs. Fiseher, Von Siebold, Lu- 
eas, Brauer, and myself; the short-winged or apterous Hemiptera, by Westwood and Uhler 
(Amphibtocorisia, Gerridw, ete): the short-winged Diptera by Schaum (Ornithobia and Lip- 
optera), Mr, Brauer has recently given an interesting paper upon dimorphism in the genus 
Neurothemis, whieh belongs to the Odonata, The dimorphic females have wings with a less 
complicated neuration and different colors, There is even a ease of trimorphism in some but- 
terflics, according to the observations of Mr. Wallace. Papi/io Ormenus, trom Celebes, has 


three distinet forms of females, and in some cases the number of female forms appears to be 
four, Dimorphism consisting in different shape and size is observed in the Lepidoptera 
(Equites, ete.), in the Coleoptera, in the Lamellicornia, and in the Longicornia, and perhaps 
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in the Lymexylon and Hyleceetus; in the Hymenoptera (Cynips); in the Diptera (Plasia). 
The dimorphism in the Dipterous geuus Phasia, discovered by Loew, is very remarkable, 
Having seen his specimens, IT may be permitted to add here a written communication by Mr. 
Loew, sent to we some years ago and still unpublished: “In the genus Phasia every species 
has two male forms; one similar to the female, and another much larger, with the wings broader 
and more colored, and usually the body more colored, The two forms fly at the same time and 
unite with the same form of females, The genital parts of the larger males are in shape and 
size identical with those of the smaller males, There exist some intermediate forms of males, 
and it is sometimes, in certain species, possible to fourm a complete series, which seems to unite 
the two dilferent forms. I say seems, because I have never seen a male which I hesitated to 
place in one of the two forms.” 

I have noticed here the occurrence of dimorphism in the inseets to show how variable in the 
different families and genera is the mode of dimorphism, even from that observed in the Asta 
cidx, Perhaps a closer examination will disclose even some difference in the sexual parts in 
eertain dimorphic inseets, and it now seems probable that some forms, heretofore described us 
distinct species, will be hereafter recognized as only dimorphic variations. Still, it is possible 
that very different facts are to-day united under the same name of dimorphism. 

Certainly the discovery of a dimorphism in another part of the Articulata, viz., in the Crus- 
tacea, leads us to suppose that it will be found also among the worms, 

THE LIFTED AND SUBSIDED Rocks OF AMERICA.* — The author's name 
is well known from his admirable paintings and portraits of Indian life 
and physiognomy. Catlin’s ** North American Indians,” was one of the 
wonder books of our childhood and youth, sharing the interest of Irving’s 
Astoria, Cooper’s Leather Stocking Tales, and Tanner’s Narrative, those 
manuals of Indian craft and hunters’ cunning that every boy delights in 
reading; and leading them all in careful detail, and distinguished from all 
in rich, pictorial embellishment. 

We turn with a degree of sadness to the present little volume, and 
wonder how the author could have brought himself to publish such scien- 
tific nonsense. The author has been a great traveller over the American 
Continent, on both hemispheres. He has studied the faces and habits of 
the various savage tribes he met, and from his frequent references, has 
evidently read the works of Dana, Lyell, and other geologists, and yet 
here is the result of his orographical and anthropological lucubrations. 
To explain the formation of mountain chains he supposes that they are 
due to the rush of great masses of water in the crust of the earth. He 
accounts for the Gulf-stream by a subterranean stream under the Rocky 
mountains, many times larger and twice as long as the Mississippi, which 
together met a similar one from under the Andes. The three ‘*debouch 


unseen into the Caribbean Sea and the Gulf of Mexico;” and undermine the 
Antilles, in the author’s glowing words ‘‘a part (and probably the glory 

of the Andes,” which went down in the commotion of floods and volca- 
noes, the floods moving northwards and thus forming the Gulf-stream. 
Such a cataclysm of the Antilles, 
people dwelling in the Quitos and Cotopaxis of the then Antilles. Our au- 


naturally disturbed the minds of the 


thor gravely proceeds to tell us how the unhappy race became distributed 
northwards, and our quotation will give a fair idea of the author’s capac- 
ity for dealing with such subjects. “In the turmoil and flood of the 
elevated waters, the Gulf-stream first bursting out of the sunken Gulf of 


* By George Catlin. London, Trubner & Co, 1870. 12mo, pp, 228. 
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Mexico, and travelling at a pace which modern days have seen nothing 
of, swept off the débris of sinking and dying humanity in their canoes and 
on rafts, from the smoking chaos in which they were left, landing them 
on the coasts of Florida, Newfoundland, and perhaps (which would have 
been as probable) on the coasts of Scandinavia and Ireland.” * * * 
“Throwing out, as it were, by explosion, the shattered fragments of 
[Aztec] primitive civilization to the savage nations of the globe.” 

In Appendix C, Mr. Catlin, with reason, protests against the discredit 
thrown on his statements regarding the Mandan religious ceremonies, by 
Mr. Schoolcraft, and memorializes Congress for simple justice, by order- 
ing copies of his O-kee-pa, (published by Messrs. Triibner & Co.) to be 
distributed to the same libraries as Schoolcraft’s work, which was evi- 
dently plundered from Catlin. We would suggest that Mr. Catlin has 
nothing to fear from Schoolcraft’s heterogeneous and illy digested vol- 
umes, Which do no credit to the Congress that ordered their publication. 

GEOLOGICAL SURVEY OF New Hampsuire.* — By his annual report we 
should judge that Professor Hitchcock was pushing on the work of the 
survey with diligence and success. Much attention has been paid to that 
indispensable means of geological research, a good topographical map, 
and Mr. G. L. Vose, one of the assistants, has ‘taken a large number of 
observations for the purpose of fixing the exact position of as many of 
the high mountain peaks as possible.” ‘He has also taken accurate 
sketches of the outlines of all the mountains in the horizon as seen from 
Chocorua and Kearsarge.” He also describes Mt. Carrigain, one of the 
least known of the White Mountains, and one most desirable to visit, for 
the grandeur of its notch. Mr. J. A. Huntington has made a preliminary 
exploration of about six hundred and seventy square miles in the north 
part of Coés County, and besides gives an account of his winter's occu- 
pation of the summit of Mount Moosilauke. 

AMERICAN JOURNAL OF SCIENCE AND Anrts.t—This long established 
journal — which has from its commencement been the leading vehicle for 
the original papers of American scientists — will be continued after the 
close of the present year, as A MONTHLY JOURNAL. This increased fre- 
quency of publication will meet a wish often expressed by authors, for a 
more rapid interchange of views, and an earlier knowledge of the pro- 
gress of research. We hope that the friends and patrons of science will 
aid in promoting its wider circulation. 


*Second Annual Report upon the Geology and Mineralogy of the State of New Hampshire. 
By C. H. Hiteheoek, 1870. Svo, pp. 387. With a geological map. 

+ Founded by Protessor SILLIMAN, in ISIS, and now numbering 100 volumes, in two Series of 
50 volumes each. 

Editors and Proprietors :— Professors SILLIMAN and DANA. Associate Editors :—Professors 
GRAY and Gibzs of Cambridge, and NEWTON, JOUNSON, BRUSH and VERRILL of Yale. 

Devoted to Chemistry, Physics, Geology, Mineralogy, Natural History, Astronomy, Meteor- 
ology, ete. A third series in monthly numbers, making two volumes a year, of about 450 pages 
each, trom January, IS7l. Subseription priee, $6 00 a year, or 50 cents a number, A few com- 


plete sets on sale of the first and second serles, Address SILLIMAN & DANA, New Haven, Ct. 
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THe CHEMICAL History OF tue Six Days or Creation.* — In mak- 
ing another attempt to reconcile Geology and Genesis, the author has ex- 
hibited much more knowledge, fairness, and a truly scientific spirit than 
usual in such productions. He has not drawn the parallel too closely be- 
tween the chapters of Geological history and the first chapter of Genesis, 
and his method of treatment and interpretation of the general state- 
ments of the Scriptures, clothed as they often are, in the peculiarly rhe- 
torical style of the languages of the East, and most difficult to translate, 
will command the assent of fair minded scientists and theologians. The 
bigoted of both classes of minds will perhaps disagree with his conclusions. 
He explains by the recent discoveries regarding the correlation of forces, 
the probable mode of evolution of the globe out of the gaseous and vapor- 
ous elements. He contends that the ‘nebular hypothesis and the devel- 
opment hypothesis may both be true, and God still remain the Creator of 
the Universe.” <A scriptural day of the Hebrew writer with our author, 
‘is simply an evening and a morning—a period of darkness and a period 
of light, and the duration of such a day is not at all limited by anything 
contained in the text.” He shows that the introduction of plants and 
the lower animals, and of fixed time, and the introduction of the higher 
vertebrates, and man himself, are mentioned in the same order in Genesis 
as in geological history, and that there is no fundamental disagreement 
between the Hebrew cosmogony and the facts of modern science. With 
this general comparison the author is content to stop. 
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ZOOLOGY. 


THE CaupaL oF INsects SENSE OrGANS, 7. e. ABDOMINAL AN- 
TENN. — Dr. Anton Dohrn has published a note in the * Journal of the 
Entomological Society of Stettin” (1869). to the effect that the abdominal 
appendages of the female of the Mole Cricket (Gryllotalpa) are true sen- 
sory organs (tastorgane). 

In the ‘* Proceedings” of the Boston Society of Natural History, May, 
1866, the writer states that ‘“* while, as we have shown above, the genital 
armor of insects is not homologous with the limbs, there are, however, 
true jointed appendages attached to the ninth or tenth abdominal rings, 
or both, which are often antenniform, and serve as sensorio-genital or- 
gans in most [many] Neuroptera and Orthoptera” (p. 290). 

In the same ‘ Proceedings” for Feb. 26, 1868, he thus writes: ‘ Re- 
garding the insect as consisting of two fore and hind halves, the two 
ends being, with this view, repetitions of each other, these anal stylets 


*By John Phin. New York, American News Co, 1870. 12mo, pp. 95. 
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may be considered as abdominal antenne, so that the antenne look one 
way, and their homologues, the many-jointed antenniform anal stylets, 
the opposite.” (p. 398.) 

The subject is also referred to in the ** Guide to the Study of Insects,” 
page 17, and the remarkable antenniform abdominal appendages of Man- 
tis tessellata figured in illustration. 

I have been able to detect sense-organs (probably endowed with the 
sense of smell) in the short, stout-jointed, anal stylets of the Cock- 
roach (Periplaneta Americana), beautifully mounted by Mr. E. Bicknell. I 
have recently, after reading Dr. Dohru’s note, observed the sense-organs 
and counted about ninety * minute orifices on each stylet, which are prob- 
ably smelling or auditory organs, such as are described by Hicks (see 
* Guide,” p. 26). They were much larger and much more numerous than 
similar orifices in the antenne of the same insect, and were situated in 
single rows on the upper side of each joint of the stylets. During the 
breeding season a peculiar odor is perhaps emitted by the female, as in 
vertebrate animals, aud it is probable that these caudal appendages are 
endowed with the sense of smell, rather than of hearing, that the male 
may smell its way to its partner. This is an argument that the broadly 
pectinated antenna of many moths are endowed rather with the sense of 
smelling than hearing, to enable the males to smell out the females. I 
have observed the same organs in the lamella of the antenne of the car- 
rion beetles, which undoubtedly depend more on the sense of smell than 
that of touch or hearing to find stinking carcasses in which to place 
their eggs. — A. S. PackarD, JR., June 20, 1870. 

A REMARKABLE Myriapop.—While looking over a chip with Myriapods 
and Poduras on the under side, brought in from the Museum grounds 
by Mr. C. A. Walker, I detected a lively little yellowish white creature, 
which immediately suggested Sir John Lubbock’s Pauropus, to which we 
have alluded on p. 45, vol. iii, of the Naturanisr (where the six-legged 
young is figured). A closer examination shows that it is indeed a species 
of Pauropus, very closely allied to P. pedunculatus Lubbock, and inter- 
mediate in some respects between that species and P. Wurleyi Lubbock. 
It may be called Pauropus Lubhockii, in honor of the original discoverer 
of this remarkable type of Myriapods. No more interesting articulate 
has been discovered for many years, and the occurrence of a species in 
America is worthy of note. It has but nine pairs of legs (three pairs 
when hatched), and in some points in its organization seems to be a con- 
necting link between the Myriapods and Poduride, which are true in- 
sects, probably degraded Neuroptera. Our species is yellowish white, 
and .03 of an inch iv length. Mr. Walker assures me, after seeing this 
specimen, that he saw a similar one last May under the bark of an apple- 
tree in Chelsea, Mass. — A. S. Packanrb, Jr., November 10. 


*Mr. Bicknell has counte more carefully than I did the exact number of these pits, and 
made out ninety-five on one stylet and one hundred and two on the other, adding, ** there were 
none on the under side of their appendages that [ could see.” 
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WISCONSIN ACADEMY OF Scrences, Arts AND Letrrers. — The first 
meeting of this new society was held July 19th, at Madison, Wisconsin. 
The president, Dr. J. W. Hoyt, reported the preparation and publication 
of the first number of the Academy’s ‘* Bulletin.” It was also stated that 
a bill had passed the Legislature for a topographical survey of the lead 
region Of the State under the direction of the Academy. A paper was 
read on the ‘* Classification of the Sciences,” by Rev. A. O. Wright. Mr. 
Englemann and Judge Knapp spoke on the destruction of the forest trees, 
the latter concluding that the pine forests of Michigan and Wisconsin 
would be wholly destroyed in twenty-five years, if their present reckless 
destruction continued. Judge Knapp also read a paper on *‘ The Conifer 
of the Rocky Mountains.” Mr. Murich, State Commissioner for the sur- 
vey of the lead region, read a paper on ‘ Mineral Veins and the Origin 
of the Potsdam sandstone.” Dr. P. R. Hoy gave an account of recent 
studies on the fish of Lake Michigan, and of the recent dredgings in the 
lake in connection with Drs. Thompson and Lapham, published in the 
present number of the NaruRALIST. Other papers were read. 

We have also to note the existence of a flourishing Natural History 
Society in Milwaukee, Wisconsin. 


How To Mount Spipers ror CaBsrnets.—In M. Thorell’s fine 4to on 
European Spiders, which singularly enough, is published in Upsala, and 
yet printed in the English language, the following instructions are given: 
—‘* The spider is first killed, either by the vapor of ether or by heat, and 
is impaled by an insect-pin, which is passed through the right side of the 
cephalothorax; the abdomen is then cut off close to the cephalothorax, 
and the cut surface dried with blotting-paper. The head of another 
insect-pin is cut off, and the blunt extremity introduced through the inci- 
sion into the abdomen, up to the spinners. The abdomen thus spitted is 
inserted into a large test-tube held over the flame of a candle, the prepa- 
ration being constantly rotated till dry, avoiding the extremes of too 
much or too little heat — the firmness of the abdomen being tested every 
now and then with a fine needle, till it is so firm as not to yield to pres- 
sure; the front extremity of the pin is now cut off obliquely, and the 
point thus made inserted into the cephalothorax, the two halves of the 
body being thus again brought into apposition. The animal may then be 
mounted as usual.” — Popular Science Review. 


Tue Tovucan’s Beak. — Permit a few words in answer to the question 
‘* Wherefore such a beak” for the Toucan. On page 306, of that most 
lively and interesting book for a denizen pro tem., or longer, of the tropics 
‘‘The Andes and the Amazon,” by Professor J. Orton, the author has a 
rather piquant discussion of this question. I answer it by saying, to feed 
with, to be sure. What else? Perhaps also for defence and pluming. 
But how he could part his back hair feathers, like a dandy, does not ap- 
pear. His method of feeding explains the whole riddle of his long, 
heavy, serrated mandibles. Like the shovel-nosed tribe, or the digger- 
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like tribe, or the curved-beak tribe, shape, form, size, is everything for 
their peculiar method of obtaining rations. 

The Toucan feeds on insects, which lie deep in the corolla of flowers; 
it especially delights in tubular corollas, and has a great fondness for the 
rich, scarlet, fuschia-like clusters of the Rose de Monta, of Guayana. 
These clusters he seizes near the calyx, and by longitudinal movements 
of his powerful mandibles, aided by their serrated edges, saws them off, 
and then by his horny and fimbriated tongue, separates the insect portion 
from the vegetable, and swallows that which his palate approves of, like 
any other sensible bird. To see him hop from branch to branch, reach 
out his long, ponderous jaws, seize his breakfast, saw it off, as one sees 
a butcher in his stall, to see the parts rejected fall to the ground in petal- 
iferous showers, and he maintain his equipoise, has been one of the most 
pleasant studies of my ornithological curriculum. Ihave made frequent 
post mortem examinations of his injeste, and have always found the 
shields and remains of insects the most abundant in his craw.—R. P. 
STEVENS. 

PHYSELLA NOT A FRESH-WATER SneLi. — Mr. Tryon called the atten- 
tion of the Conchological section of the Philadelphia Academy of Natural 
Sciences, to the curious error committed by several conchologists in 
treating Berendtia (Physella) Berendtii, as a fluviatile mollusk. He sup- 
posed that the resemblance of the first generic name given to Physa was 
the cause of the error. This Mexican snail has a Glandiniform shell and 
Mr. Tryon believed that its true position would be found to be near to 
Glandina. The Physella has been included as a fluviatile mollusk in Mr. 
Binney’s monograph, recently published by the Smithsonian Institution, 
and still more recently in Mr. Dall’s Classification of the Limnzids, pub- 
lished in the “ Annals of the New York Lyceum of Natural History. Mr. 
Tryon also made some remarks upon the Darwinian Theory of the origin 
of species as illustrated by the ‘* groups” 
lished by Albers, and stated his conviction that nowhere in the animal 
kingdom could more conclusive evidences of the truth of Darwinianism 
be adduced. 


or subgenera of Helices, estab- 
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GEOLOGY. 


Dip aA GLACIER FLOW FROM LAKE Huron LAKE Erie? I find on 
page 193, of Vol. 4 of the AMERICAN NATURALIST, an article by Professor 
J. S. Newberry, on *“* The surface Geology of the basin of the great lakes 
and the valley of the Mississippi,” which I wish to criticise as to the po- 
sition taken by the Professor, that formerly a glacier flowed from Lake 
Huron into Lake Erie. On page 195 the Professor states that ‘Lake 
Michigan, Lake Huron, Lake Erie, and Lake Ontario, are basins excavated 
jn undisturbed sedimentary rocks. Of these, Lake Michigan is six hun- 
dred feet deep, with a surface level of five hundred and seventy-eight 
feet above tides; Lake Huron is five hundred feet deep, with a surface 
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level of five hundred and seventy-four feet; Lake Erie is two hundred 
and four feet deep, with a surface level of five hundred and sixty-five 
feet; Lake Ontario is four hundred and fifty feet deep, with a surface 
level of two hundred and thirty-four feet above the sea.” ** An old, exca- 
vated, now filled channel, connects Lake Erie and Lake Huron.” And on 
page 200 the Professor states as his deduction. ‘2d. That the courses 
of these ancient glaciers corresponded in a general way with the present 
channels of drainage. The direction of the glacial furrows proves that 
one of these ice rivers flowed from Lake Huron, along a channel now 
filled with drift, and known to be at least one hundred and fifty feet deep, 
into Lake Erie, which was then not a lake, but an excavated valley, into 
which the streams of Northern Ohio flowed, one hundred feet or more 
below the present lake level.” It will be granted, no doubt, that a glacier 
occupies the bed, or lowest part of the valley through which it flows, and, 
that like water, it flows from a higher to a lower point of elevation, or 
in other words, that it flows down hill, instead of up hill. But if Profes- 
sor Newherry’s position, that formerly a glacier flowed from Lake Huron 
into Lake Erie, be correct, then it must, in passing from the bed of Lake 
Huron into that of Lake Erie, have ascended a vertical height of two 
hundred and seventy-eight feet, for from the Professor’s own showing 
the bed of Lake Erie is that number of feet above that of Lake Huron; 
for he states that the surface of Lake Huron is five hundred and seventy- 
four feet above the sea level, and that it is flVe hundred feet deep, which 
would make its bed seventy-four feet above the sea level; and he further 
states that the surface of Lake Erie is five hundred and sixty-five feet 
above the sea level and is two hundred and four feet deep, which locates 
its bed at three hundred and sixty-one feet above the sea level, and two 
hundred and eighty-seven feet above that of Lake Huron. If it be true, 
which is granted, as stated, that ‘**an old, excavated, now filled channel 
connects Lake Erie and Lake Huron, then must it also be true, granting 
that the beds of these lakes occupied*the same relative position to each 
other in the glacial period that they now do, that whatever glaciers flowed 
through it must have flowed from Lake Erie in the direction of Lake 
Huron, and found an outlet in that direction, instead of from ‘near the 
eastern extremity of Lake Erie into Lake Ontario; otherwise we shall 
have the phenomenon of a column of ice two hundred and fifty miles in 
length, by abont twenty-five miles in width, saying nothing as to its 
thickness, lifting itself, by the mere force of gravity, from a lower up 
to a higher plane of elevation, which would appear to be impossible. 
The probabilities are that the furrows in the ‘‘old, excavated, now filled 
channel, connecting Lakes Erie and Huron,” were made by running or 
floating icebergs, long ages after the work of excavating the beds of the 
great lakes by the glaciers had been completed, and not by true glacial 
ice. The difficulty of reconciling the observed facts in the case, seems 
to accrue from allotting too short a space of time to the glacial period. 
It would appear more perspicuous to allow an excavating period, corres- 
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ponding in time with the period of the greatest continental elevation, 
during which period the glaciers would naturally flow in the direction of 
the lowest plane of their excavations, finding their outlets accordingly. 
The work of excavation being completed, then comes a continental sub- 
sidence, the ‘‘lower drift period,” during which the narrower channels of 
excavation are completely filled, and the larger ones partially. Then 
comes another continental elevation, not so great, however, as the first; 
this is the ‘‘old channel” period, during which the great lakes take foim 
as such for the first time, and all those “old drift channels” were exca- 
vated by running water and floating icebergs. Thén comes another con- 
tinental subsidence, much greater than the first or ‘* lower drift period ;” 
this is the upper drift period, during which those *‘old channels” are 
completely filled, and the surface elevated above them from one to two 
hundred feet, and even more. Then comes another continental elevation, 
the beginning of the present status of appearances. —L. J. Srroop, 
Waxahachie, Ellis County, Texas. 


MICROSCOPY. 


AMERICAN Microscopes. — The able refutation by your correspondent, 
C. S., in your issue of September, of the statements made by Dr. Hagen, 
with respect to American microscopes, cannot but have been read with 
gratification by all interested in the question. It is a fact much to be 
deplored, that in scientific questions — of all others — national vanity and 
prejudices should so far warp the judgment of otherwise very competent 
writers, as to drive them to the most obviously, to use Dr. Hagen’s own 
mild epithet, ‘‘ comical” conclusions. 

Referring to German stands, for whose glorification Dr. Hagen seems 
to have written the papers in question, any one who, like myself, has 
had the opportunity of visiting the workshops of nearly all the most 
celebrated manufacturing opticians of Europe, will say that stands of 
continental manufacture, be they French or German, are sadly defl- 
cient in those improvements and appliances constituting a first class 
working English or American instrument. From this statement I except 
neither Mertz of Munich, nor Hartnack of Paris. Nachet, from the latter 
city, is the only maker whose instruments, in any way approach the 
perfection of either English or American stands. This deficiency in ap- 
pliances and working means, in continental instruments, will be readily 
understood, when I mention that when I remonstrated upon the deficiency 
of stage motion in his best first class stands, Hartnack answered me: 
‘*Well, I see that you go for those English or American instruments 
looking like a steam engine, with screws, levers, and milled heads in 
every direction; we do not believe in such toys here.” As to the upright 
vertical model, it speaks for, or rather against itself, as anybody knows 
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that has ever used one of them; and still it is, to this day, the favored 
pattern adopted by students throughout France and Germany. 

About objectives and eye pieces, I have nothing to say in addition to 
what C. S. has so ably discussed in his paper; unless I venture to remind 
Dr. Hagen that the wonderful performance of one given glass in the 
hands of one observer, often proves an utter failure in the hands of an- 
other, though both acknowledged ‘ adepts” in the use of the microscope. 
This undisputed fact should make one very careful before pronouncing 
ex cathedra upon the merits of objectives produced by.artists of unques- 
tioned ability. In connection with this last remark, allow me to state that 
I shall be most happy to show to Dr. Hagen the Surirella gemma and its 
markings, which he only saw dimly with a 1-10th inch objective of Tolles; 
to show him, with a 1-8th inch immersion lens of W. Wales, the ‘ basket 
work,” as we call the elongated hexagons of that fine test at the Bailey 
Club, as near to Hartnack’s theoretical diagram, as it is practicable to 
accomplish in a microscope view of that diatom. This very same 1-8th 
inch glass failed completely to show any markings on the Suwrirella in 
the hands of Hartnack, who, after having shown me the faintest dis- 
play of the lines in question with his No. 11 — almost equal to the 1-l5th 
of our makers—pronounced my poor 1-8th an “inferior glass,” which, 
‘sas long as I lived, would never resolve the Surirella gemma.” So much 
for hasty judgments. The determination of the abstract, as well as rela- 
tive merits of objectives, must stand, in the opinion of all experienced 
microscopists, when one considers the many details of manipulation 
which cannot fail to influence their performance, as one of the most per- 
plexing and difficult problems to settle in practical optics. 

Although not having the right to claim thirty years experience in the 
use of the microscope, and although one of the most insignificant dilet- 
tantis in the realm of microscopy, I venture to bring to bear my humble 
testimony, and some little experience gained in long European peregrina- 
tions, in favor of the superiority of English and American instruments, 
for both their mechanical and optical excellence, over all continental pro- 
ductions in the same line, begging here to mention, that in my statements 
I am influenced by no national prejudices, as I do not belong by birth, to 
either of the two aforesaid nationalities; neither am I a member of the 
Boston Optical Association. —T. O., Cornwall Landing, Sept. 16, 1870. 


WALES’ LOW POWER OBJECTIVES.*— May I ask of you the favor of a few 
lines in reply to Mr. Bicknell’s note in the NatTuRALIisT for June last. Mr. 
Bicknell agrees with me in according to Mr. Wales’ objectives the high 
rank to which they are undoubtedly entitled, but in some way seems to 
have overlooked what the communication was intended to set forth before 
the microscopic world. It was not that Mr. Wales’ 4-10 had an amplifica- 
tion of two hundred and ten diameters, or that Mr. Wales’ did or did not 


*This reply, with a number of other articles, has been unavoidably postponed on account of 
the space devoled to the reports of the meeting of the American Association.— Eps, 
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underrate his lenses in the naming of them. The point really presented 
was, that lenses of such low power should do so much, there not be- 
ing any great liability of material difference in the amplification present 
in objectives of such low power as 8-inch. No measurement of its power 
was given. Not so, however, in the case of the 4-10, for as is well known, 
and as Mr. Bicknell states, objectives of various makers rating the same, 
differ greatly in their magnifying power. And this again occurs, not only 
with the objectives of different makers, but even the objectives of the 
same maker differ, although rated the same, e. g. in R. & I. Beck’s Cata- 
logue, 1868, are advertised 1-4 inch objective (No. 234) magnifying power 
two hundred and ten, and on a succeeding page 1-4 inch objectives (No. 
296) magnifying power one hundred and forty diameters. Therefore I 
gave the amplification used, and such being known, it would in reality be 
immaterial what the objective might be called. In fact the succeeding 
paragraph distinctly states ‘‘that with no equal power of Powell & Le- 
land’s of London, of Hartnack of Paris, of Tolles and Grunow of this 
country, or of Gundlach of Vienna, various objectives of each and all of 
which makers I have examined, have either I myself, or other microscop- 
ists of my acquaintance, been able to effect this.” 

Ido not say with a 4-10 objective, for firstly, they all differ in their 
amounts of amplification, and secondly, neither Hartnack nor Gundlach 
thus denominate their objectives, but as usual with Continental makers, 
number them as }, 2, 3, and soon. The word power, however, I thought 
could not be misunderstood, such equality of power being most easily 
attained by the use of the draw-tube. 

That an objective magnifying two hundred and ten diameters when 
used in connection with a No. 1 or an A eye-piece, should resolve the 
Pleurosigna angulatum, mounted, not dry, but in balsam, and by direct 
light, instead of oblique, is what I wished to put on record, and such I 
think the generality of microscopists would infer on perusal of the arti- 
cle. As, however, Mr. Editor, Mr. Bicknell is of the opinion that I have 
made an error in my measurements of the amplification, and as the 
liability of error is less when the testimony of many witnesses are con- 
current, I would state that not only have I myself remeasured the ampli- 
fication present on the use of said objective in said resolution, but that I 
am permitted to use the names of Dr. Edward Curtis, formerly of the 
Army Medical Museum, Washington, D. C.; of Mr. Joseph W. Ward, the 
well known microscopist of this city; and of Mr. O. G. Mason, Photog- 
rapher of Bellevue Hospital, names familiar to all microscopists in New 
York, in testimony of the correctness of said measurement. 

As regards the second point raised, namely, the underrating of object- 
ives by their various makers, it is, undoubtedly, the fact, not however 
I think from any intention to mislead, but rather from an inherent want 
or defect in the nomenclature in use. The denominating of an objective 
a 4-10, 1-5, 1-8 and so on, answers a certain purpose of informing us of 
about what power is meant, but if, in addition, the makers would engrave 
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upon their objectives the amplification present when the image formed by 
such objective is thrown upon a screen at the recognized normal distance 
of ten inches (or 254 millimeters) from the object we should then have 
something definite. The mode which I find most convenient for obtain- 
ing this amplification of the objective considered in and by itself is as 
follows: An image of the lines or divisions of a stage micrometer is 
caused to fall upon the eye-piece micrometer of the micrometer eye-piece 
—the collective or field glass of the same having been previously removed. 
The plane or distance from the stage micrometer at which the eye-piece 
micrometer should be placed, namely, ten inches, may easily be effected 
by means of the draw tube. By comparison of the lines of the stage mi- 
crometer as thus projected, with those of the eye-piece micrometer the 
amplification of the objective is readily determined; the eye glass of the 
eye-piece enlarging both sets of lines equally, and greatly facilitating the 
reading. In this use of the eye-piece micrometer it is necessary that 
the exact value of its scale should be known, a point unimportant when 
otherwise used. The scales upon the micrometers which I use and find 
in general best adapted to the purpose, are a millimetre divided into 1-100 
for the stage micrometer, and a centimetre divided into 1-100 for the 
ocular or eye-piece micrometer. 

With the highest respect and kindliest of feelings towards Mr. Bicknell, 
who has contributed so largely to the advancement of microscopic sci- 
ence in America, I intended in my original communication, not the bring- 
ing before the public the superior excellence of Mr. Wales’ lenses, for 
of their merit in this country we are all agreed, but to place on record 
certain resolutions as attained by exceedingly low amplification. —J. J. 
Hicarns, M. D. 

THE SIMPLEST FORM OF MICRO-TELESCOPE. — At a field meeting of the 
Albany Institute, held in Hoosic Falls, on the 24th of September, Dr. R. 
H. Ward of Troy, N. Y., exhibited a simpler form of micro-telescope 
than has hitherto been proposed. He screws an ordinary 4-inch objective 
(5-8 inch wide, 2 3-4 inches solar focus) into an adapter (about 2 inches 
long) below the stage of the ‘‘seaside,” ‘* clinical,” or any other hand- 
microscope. To this object-glass the compound body, with all its lenses, 
acts as an erecting eye-piece, as in Tolles’ telescope and Curtis’ micro- 
telescope. Of course, no one would expect from a 5-8-inch opening the 
light of a l-inch opening; but the new arrangement gives a really useful 
fleld-telescope without requiring a single addition to the microscopist’s 
apparatus. Solid (single combination) objectives act best as erectors in 
this case, but the ordinary objectives, from 2-inch to 1-2-inch, answer 
very well. The same arrangement, by raising the tube considerably, and 
perhaps substituting a 1-inch objective for the 4-inch. furnishes an erect- 
ing compound microscope which is excellent as a hand-magnifler for fleld 
use; and by removing the lens below the stage we have the ordinary fleld 
microscope on which the object may be placed in the ‘ clinical compres- 
sor,” or otherwise. 
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ANTHROPOLOGY. 


THE SIGNIFICANCE OF CRANIAL CHARACTERS IN Man. — Professor John 
Cleland has communicated to the Royal Society a paper in which he gives 
an account of some careful investigations into the cranial measurements 
of various races, and criticises the various methods of craniometry in use 
— pointing out what facts of growth and relations of parts the observed 
measurements really indicate. He observes that if the terms dolicho- 
cephalic and brachycephalic are to retain any scientific value as applied to 
skulls, the *‘ cephalic index” (that is, the breadth in terms of the length 
which is called one hundred) must not be depended on. Other points of 
importance, as pointed out by Retzius, must be attended to. According 
to Dr. Cleland, the relation of the height to length of a skull is of great 
importance. There is no foundation whatever for the supposition, 
which is a wide spread one, that the lower races of humanity have the 
forehead less developed than the more civilized nations; neither is it 
the case that the forehead slopes more backwards on the floor of the 
anterior part of the brain-case in them than it does in others. — Quarterly 
Journal of Science. 

HEREDITARY GrENIUs. — In his late work on ‘‘ Hereditary Genius,” Mr. 
Francis Galton thus describes his purpose: 

“What [I profess to prove is this: that if two children are taken, of whom one has a parent 
exceptionally gifted in a high degree—say as one in four thousand or as one in a million—and the 
other has not. the former child bas enormously a greater chance of turning out to be gifted in 
a high degree than the other, Also, T argue that, as a new race can be obtained in animals and 
plants, and can be raised to so great a degree of purity that it will maintain itself, with mod- 
erate care, in preventing the more faulty members of the flock from breeding, so a race of gifted 
men might be obtained, under exactly similar conditions.” 


AMERICAN ASSOCIATION. 


NINETEENTH MEETING OF THE AMERICAN ASSOCIATION FOR THE AD- 
VANCEMENT OF SCIENCE, HELD AT Troy, N. Y.. AvGust 171TH-241TH. 
1870. [Abstracts of papers continued from the November Number. ] 

Mr. F. W. PurNaM made a communication ‘*On the young of Ortha- 
goriscus mola.” He had been led to his investigations by the statement, 
made by Messrs. Liitken and Steenstrup,* that the young of Orthagoriscus 
differed greatly from the adult, and that Molacanthus was not a distinct 
genus, but simply the young state of Orthagoriscus. This statement of 
the distinguished Copenhagen zoologists led him to believe that they had 
not seen the young of Orthagoriscus and had been misled by the singular 
form of Molacanthus in considering that genus as the younger state of 


* (Efversigt Danske Vidensk, Selsk. Forhandl, 1863. p. 36, 
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the sunfish. He exhibited drawings of Molacanthus, of the adult form 
of Orthagoriscus mola and O. oblongus, and of the young of the last two. 
The drawing of the young of O. oblongus was copied from Harting’s 
work. Harting had figured the specimen in connection with remarks 


Fig. 135. 


Fig. 134. 
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Molacanthus Palassti 
(1-3 grown, natural 
size). Orthagoriscus oblongus (young, natural size). 


to the effect that he thought the young of this genus were not so dif- 
ferent from the adult in form as supposed by Liitken and Steenstrup. 
The drawings of the young of O. mula were from specimens taken in 
Massachusetts Bay and now in the Peabody Academy of Science, having 
Fig. 136. been received 
from the Essex 
Institute in 
whose collec- 
tion they had 
been for many 
years. These 
specimens, four 
in number, were 
about two 
inches in length, 
and while dif- 
fering from the 
adult in several 


particulars 

| 
near to the 


i adult form in all 
{ their important 


features that no 
Orthagoriseus mola (young, natural size). 


doubt could be 
entertained as to their being the young of O. mola. In these young spec- 
imens the eye is proportionally very large, and is placed at the margin 
of the head, while in the adult it is situated some distance from the 
margin. In the young the dorsal fin and the upper portion of the caudal 
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are thrown respectively a little backward of the anal fin and the lower 
part of the caudal. By following out a series of drawings, taken from 
specimens of various sizes, he showed how the growth of these fishes 
was more rapid in their dorsal and anterior parts than in other portions 
of the body, and that from the pushing forward of the posterior parts, 
and the tendency to develop a large head at the expense of the body, 
which culminated in the formation of the projecting “‘ nose” so charac- 
teristic of the old 
specimens, he was 
led to the conclu- 
sion that the va- 
rious forms of the 


Fig. 137. 


short sunfishes 
were all of one spe- 
cies, and those of 
the oblong type of 
another; these two 
forms probably rep- 
resenting two dis- 
tinct genera of one 
species each (per- 
haps two of the 
mola type). 

In the young 0. 
mola the caudal 
fin is composed of 
eight rays in its 
upper half and 
eleven rays in its 
lower half. These 


rays are clonga- 
ted filaments, and 
by their regular in- 


crease in length as 
they approached Yj 


the centre of the 
fin the caudal be- 
came a pointed fin. 
Along the ventral portion of these young fishes is a fleshy ridge, easily 
detached from the body, and armed with several rows of small spines. 
The back, tor about half the distance in front of the dorsal fin, has a 
slightly raised fleshy ridge. 

Several interesting points were mentioned in connection with the skel- 
eton of the young and the changes which take place in its growth. The 
neural spines of the 5th to the 15th vertebra are closely packed to- 
gether with the interneural spines, and extending backwards support 


Orthagoriseus mola (adult, greatly reduced). 
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the dorsal fin, while the hemal spines of the 10th to 16th vertebra 
are in close connection with the expanded interhemal spines supporting 
the anal fin. The 16th vertebra gives off large neural and hemal 
spines, the former having five interneural spines anchylosed with it as 
in the adult, while the hemal spine supports nine interhemal spines, 
the lower one of which belongs to the anal fin while the others are 
of the caudal chain. In the adult only seven interhemal spines are con- 
nected with this hemal spine. The 17th vertebra in the adult lies in the 
caudal chain of interspinous bones and, from its being separated from 
the vertebral column, has been as often considered as an interspinous 
bone as a vertebra. In the young specimens this vertebra, though separ- 
ated from the column as in the adult, has in close connection with it two 
bones above and two below, probably indicating that this vertebra is in 
reality the consolidation of two vertebral bodies, the 17th and 18th, while 
two other smal] (neural and hemal) bones posterior to this free vertebra 
indicate that a 19th vertebra existed at an earlier stage. These six neural 
and hemal (three each) bones disappear in the adult, and with them the 
central rays of the caudal fin, and they and the 17th, 18th, and 19th ver- 
tebre are only represented by the free or “ floating” 17th vertebra which 
lies in the chain of interspinous bones of the caudal. This is the only 
instance of a vertebra existing as distinctly separated from the vertebral 
column known to the author. 

A dissection of the soft parts of the young shows the same arrange- 
ment as in the adult; the large liver extending in two lobes and enclos- 
ing the stomach and portions of the intestine, and the long intestine with 
its five or six folds. The arrangement of the bundles of muscles is the 
same as in the adult. 

On comparing these young with Molacanthus an entirely different 
structure is observed. First, the external form of Molacanthus differs 
greatly from Orthagoriscus ; the body is deeper than long in Molacanthus, 
while the reverse is the case in Orthagoriscus. There are many largely 
developed spines on the former, and the skin is thin, silvery and smooth 
between the spines. In the latter the skin is thick, the anterior por- 
tion is protected by small granulations and the rest is covered with fine 
villous scales; there are five singular naked spaces on each side, three of 
which have a raised granulated margin, and there is a similar raised 
space just in front of the dorsal fin. In Orthagoriscus the dorsal and 
anal are closely connected with the caudal, which, in comparison with the 
adult, is largely developed in the young, while in Molacanthus no caudal 
fin can be traced, and the dorsal and anal are separated by a naked space 
(though all the figures of this fish thus far published represent the dorsal 
and anal as united by a caudal, the row of small dermal spines at this 
portion having been mistaken for rays). The skeleton of Molacanthus 
shows the interspinous bones of the dorsal in connection with the neural 
spines of the 4th to 17th vertebra, and those of the anal with the hemal 
spines of the 10th to 17th vertebrae. The vertebral column in Molacanthus 


if 
| 


AMERICAN ASSOCIATION ADVANCEMENT OF SCIENCE. 633 


terminates abruptly with the 17th vertebra, and no caudal chain of inter- 
spinous bones can be traced. The liver is small, when compared with that 
of the young Orthagoriscus, and is composed principally of a large right 
lobe overlying the stomach. The stomach is small and the intestine is 
short, making but two turns, like the letter S, while in Orthagoriscus it 
is long and has five or six turns, or coils. The arrangement of the mus- 
cles and the bones of the head are, in general, about the same as in 
Orthagoriscus. 

Figure 134 is from a specimen of Molacanthus Palassii,* natural size. 
This specimen was taken from the stomach of a dolphin caught in the 
North Atlantic and belongs to the Boston Socicty of Natural History. 

Figure 135 is the young of Orthagoriscus (Cephalus) oblongus, copied 
from Harting’s Memoir. This specimen was taken from the stomach of a 
“Thon” caught in the Atlantic Ocean, and is represented of natural size. 

Figure 136 is from one of the young specimens of Orthagoriscus mola 
taken in Massachusetts Bay. Natural size. 

Figure 137 represents the adult form of Orthagoriscus mola from a draw- 
ing of a specimen taken in Massachusetts Bay in 1856. Length forty-two 
inches; width from tip of dorsal to tip of anal sixty-four inches. This 
specimen was fully developed and shows the characteristic ‘‘nose” of 
the older individuals, the backward position of the eye and the position 
of the fins. None of the published figures of the adult are very correct 
in their outline. The best is that of Harting, under the name of Orthago- 
riscus ozodura, in the Transactions of the Academy of Amsterdam for 
1868. An intermediate stage between the young and the adult, here fig- 
ured, is represented by the figures of Bloch, Donovan, and Yarrell. 


Dr. R. H. Warp read a paper before the Section of Microscopy ‘On 
the Illumination of Binocular Microscopes.” The object of this paper is 
not to add anything to the facilities at the command of specialists in 
microscopy, whose devotion to narrow branches of study, often accom- 
panied by ample means to command every assistance within the skill of 
the opticians, has brought into existence the sumptuous first-class stands 
and their elaborate accessories, but to make some suggestions in the in- 
terest of that larger class, microscopical amateurs, who, incidentally to 
other occupations, use the instrument for the general study of natural 
history. Such persons usually, and wisely, buy the smaller instruments 
of the market, and their choice of apparatus, and consequent success in 
work, depends much upon the chances of trade and the interested par- 
tiality of dealers. 

It is not strange, but unfortunate, that this class of apparatus, students’ 


*The synonymy of these fish will be discussed in full in the Memoirs of the Academy, The 
names now used are those under which the species are most generally known, 

Mr. Putnam's paper will be published in full in a future number of the Memoirs of the 
Peabody Academy of Science, with several plates, illustrating more fully the points mentioned 
in this abstract. 
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microscopes, et id omne genus, should latest and least feel the control of 
real science in their construction. Only a few years ago in London, and 
much later in this country, was there any serious effort to make students’ 
microscopes worthy of the times. Even now some of the best of these 
are sold without a diaphragm below the stage, or with so small a body 
that the lowest (and, for beginners, best) eye-piece gives a ridiculously 
small field, and too many are still built upon the old vertical plan which 
has been obsolete for twenty years. In regard to stereoscopic micro- 
scopes the case is still worse. Tolles’ binocular eye-piece “ for microscopes 
only” is not yet in the market, though expected for years, and Wenham's 
binocular, long since popularized in England, is nearly unknown here ex- 
cept on large and costly instruments. Grunow, of New York, has done 
something during past years to furnish small binocular instruments. 
When will he, and Tolles, and Zentmayer, and Miller, and McAllister, and 
others, do for us what Crouch, and Collins, and Murray and Heath, and 
Beck, and many others, have long since done for England in supplying an 
abundant variety of good binoculars of moderate size and cost? If the 
binocular microscope were unnecessary for anybody it would be for the 
diatomist; yet I can scarcely believe that such a person, after seeing a 
Moller’s type plate properly illuminated under a 4-10 objective of 110° or 
120° in a good binocular, would ever advise any person to purchase a 
monocular instrument except as a necessity of price. While we are 
waiting for still further improvements in the binocular, promise of which 
may be seen in Mr. Holmes’ bisected lens, the erecting binocular of Mr. 
Stephenson, and the binocular by double refraction of Dr. Barnard, let 
the contrivances already available, Wenham’s for low and medium pow- 
ers, and Tolles’ for high powers, be made to do all the good they can do. 

We should take care that in simplifying our apparatus we do not gain 
simplicity at the expense of convenience. Of the three elements in mi- 
croscopical work, the object, the amplifiers, and the light, the latter is 
the most difficult to handle and is least satisfactorily provided for. If 
any one accustomed to use a microscope which has no control of its light 
except by a mirror and diaphragm, will temporarily replace the dia- 
phragm by a sliding tube capable of holding his highest power eye-piece 
and of focusing it from below upon the object, he will be little likely to 
use the instrument afterward in any other way. A Kelner’s eye-piece, 
suggested as a condenser by Mr. Brooke, and urged by Dr. Beale, would 
be still better; and probably Tolles’ orthoscopic eye-piece would answer 
the same purpose. The illuminating angle would be varied by focussing 
below the object, with much less loss of definition than in the old style 
of using an objective for the same purpose; or, preferably, various stops 
of blackened card would be introduced below the fleld-lens to stop off any 
desired portion of the light, and similarly a disc of blue glass would be 
used to correct the yellow glare of artificial light. With slight mechan- 
ical ingenuity the student can combine these-stops in a circular diaphragm 
of blackened card or brass, and somewhat increase the convenience of 
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his really excellent achromatic condenser. The efficiency of his appa- 
ratus will be vastly increased by adding the graduating diaphragm made 
by Collins and others in London and occasionally offered for sale in this 
country. Or, at a very reasonable expense, he can order the Webster 
condenser and graduating diaphragm complete of Collins or Crouch, or 
other London dealers. At first sight it would seem that this apparatus 
could not be used on stands of the ‘:Jackson” model; but, by a little 
judicious filing, it can be used on large stands of this style, as I have 
been accustomed to do for years. After using a graduating diaphragm in 
the ordinary microscopical work of natural history, the orthodox wheel 
of apertures, with its intermittent views of the object, and its abrupt 
changes of light, seems simply absurd. For use without a condenser, or 
with one of the large lens or eye-piece form, Collins’ graduating dia- 
phragm should be used on all stands to which it can be applied; other- 
wise, and especially with the small lens or objective form of achromatic 
condenser, Zentmayer’s graduating diaphragm should be used, or Brown’s 
iris diaphragm as made by Beck. There is often some difficulty in getting 
the graduating diaphragm sufficiently near to the lenses in the small lens 
condensers, but none in the eye-piece condensers. 

The easiest and most fascinating use of the stereoscopic microscope is 
doubtless with opaque or translucent objects with the paraboloid or other 
means of black-ground illumination. In lighting transparent objects 
under the binocular we have only one new condition introduced, the ne- 
cessity of a wide horizontal illumination in order to give an even light 
over the whole of both fields. Focussing the condenser upon the object 
and gradually opening the diaphragm, we shall probably find, with a 1- 
inch of 25°, the best definition and resolution accomplished just at the 
point where both flelds are fairly lighted; but with a 1-2 of 60° ora 1-4 
of 75° the best definition is often gained when each field is scarcely half 
illuminated, and when the fields are wholly lighted the object is nearly 
drowned. If we now open wide the diaphragm, and introduce a black- 
ened card dise punched with two holes (Plate 5, fig. 5) so as to give two 
cones of light each having an angular width about one-half or one-third 
of that of the objective, and converging horizontally upon the object at 
an angle nearly as great as that of the objective, we shall have both fields 
fuirly and evenly lighted, and no glare. The same end is attained by a 
stop with a horizontal slit, giving a wide horizontal and narrow vertical 
pencil of light. 

This expedient may be applied with some advantage even to instru- 
ments without. accessories, by placing a dise like Fig. 1 of Plate 5, hav- 
ing an opening of suitable width, over the diaphragm, to shape the cone 
of light from the concave mirror; or the regular wheel of apertures may 
be replaced by a somewhat larger one containing one or two openings of 
this shape. 

Next comes the spotted lens, which may be applied to any microscope 
and which will greatly increase its working power at an almost nominal 
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expense, giving sufficiently good black-ground and oblique-light effects 
for small microscopes. . This lens is used for transparent illumination of 
both fields of the binocular with 1-2 or 1-4-inch objectives (the Webster 
condenser, with its smallest centre stop, and graduating diaphragm, at- 
tains the same end in a much finer manner), but much of the light passed 
even by it is detrimental, and its performance may be improved by a cap 
of card or paper, placed over it, having a horizontal opening, or a vertical 
stop (Plate 5, figs. 2 and 3), one of the openings in Fig. 3 being closed 
when oblique light is required. A horizontal opening of adjustable width 
may be easily combined with the brass mounting of the spotted lens. 

In using an objective or similar combination as achromatic condenser 
the horizontal slit is still more applicable. It (Plate 5, fig. 4) may be 
added, for instance, to the stop-plate of Powell and Leland’s achromatic 
condenser, or placed in the supplementary aperture of Ross’ 4-10 con- 
denser, or in small microscopes screwed in between the lenses of a con- 
densing objective. Different stops must be used for different angles of 
width required, 25° or 80° being generally applicable and the length being 
regulated by the diaphragm-plate, or by Zentmayer’s graduating dia- 
phragm, or Brown’s iris diaphragm which. instead of the diaphragm- 
plate, should be combined with condensers of this class. 

But the real value of this stop, and the real ease of handling the light 
in the every-day work of the stereoscopic-microscope, is attained with 
the large-lens condensers, with which a 1-4 of 75°, or, when more resolv- 
ing power and less depth of field is required, a 4-10 of 110° to 120°, can be 
as easily managed as a 1-inch, both fields being softly and evenly lighted. 
Paper discs like Plate 5, fig. 5, may be used, adapted to various powers 
and placed between the lower lens of the condenser and its stop-plate, or 
Plate 5, fig. 6, may be placed in the same position, or the stop-plate may 
be so modified as to furnish a horizontal slit as in Plate 5, fig. 7, the 
length of the slit being controlled by the graduating diaphragm. An ad- 
justable slit may be extemporized by using a straight edge of card in 
connection with the oblique stop of the stop-plate; or it may be combined 
with the brass-work as a pair of shutters somewhat like those of the 
spectroscope, or as a supplementary wheel, like Plate 5, fig. 8, above the 
usual stop-plate. The large round opening in this plate (Fig. 8) should 
be furnished with a rim to carry any experimental stops of blackened 
paper that may be desired. If the two plates are of exactly the same 
size and properly mounted at the centre, there is not the slightest diffi- 
culty in moving each independently of the other; nor is the unequal 
width and curved direction of the slit any serious inconvenience in prac- 
tice. 

The graduating diaphragm, for facility of use and certainty of results, 
has fairly superseded the original wheel of apertures; perhaps the time 
may come when we shall equally discard the wheel of stops, and have 
nothing left to remind us of our circular diaphragm-plate. If the optic- 
ians would give us something having the general arrangement of the 
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Webster condenser, but of 110°, perfectly achromatic and adjustable for 
thickness of the glass slide, and mounted over a graduating diaphragm, 
a pair of shutters for an adjustable horizontal slit (one of them, or an- 
other single shutter, capable of moving independently for oblique illum- 
ination), and a graduating centre stop capable of stopping off from 25° 
to 80° of light, I believe that most persons who use the instrument for 
the ordinary investigation in natural history would consider the combi- 
nation rather as a necessary part of their stand than as an accessory to 
be sometimes used with it. 

Dr. WaLKER of New Orleans, La., read a paper prepared by Professor 
EUGENE W. HILGarD, State Geologist of Louisiana, on ‘‘The Upper Delta 
Plain of the Mississippi.” The paper is one of a series by the same au- 
thor, the preceding ones having treated of the older formations which 
characterize the geology of the Great Enlargement of the Mexican Gulf 
Basin, of which the Mississippi River, below Cairo, forms the axis. We 
are first reminded of the successive disappearance of the slightly dipping 
formations, in proceeding south from Vicksburg. It is shown that the 
delta or alluvial deposits proper, cover the older formations to a com- 
paratively slight depth only, the river running on paludal deposits, and 
then on an ancient sea bottom, of corresponding (late quaternary) age, 
from above New Orleans to near its mouth. It thus appears that Artesian 
bores in the vicinity of New Orleans, tubed through the (chiefly marinc) 
deposits of the upper strata, and penetrating the great beds of Orange 
sand, or southern drift, will probably furnish an abundant rise of the 
best of water. The great torrent which produced the northern drift is 
seen to have swept over the southern coast with sufficient force to trans- 
port pebbles of five to six ounces weight from far distant regions, the 
nearest being Tennessee and Arkansas. This great eroding agent scems 
also to have so cut and worn the older formations into ridges and chan- 
nels, that the overlying ones vary greatly in thickness, while level at the 
surface. The singular phenomena known as the New Orleans Gas Wells, 
are also mentioned. When bores were sunk for water, the gas rushed up 
with such force as to carry up several cart loads of sand in a single night, 
and when the gas became ignited, it was extinguished with great diffi- 
culty. 

An abstract of a second paper by the same author, ‘“‘On the Mudlumps 
of the Passes of the Mississippi,” was given by Prof. J. E. Hirgarp. The 
Mudlumps are islands formed by upheavals of the bottom, off the mouths 
of the Passes, inside the bar. They often rise in mid-channel, obstruct- 
ing navigation and diverting the current, and at times bringing up ob- 
jects long ago lost from vessels. They form a number of pretty large 
islands, especially near the mouth of the South-west Pass. On them we 
frequently find springs of.liquid mud, accompanied by bubbles of com- 
bustible gas; these springs often exhibit all the phenomena of mud vol- 
canoes—extensive cones of mud, with an active crater in the middle. 
Most of the material of the Mudlumps seen above water, bears evidence 
of having once belonged to active cones, now extinct. 
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The author investigated the origin of these springs, by an examination 
of their ejecta— gas, water, and mud. The gas he found to be such as is 
produced by vegetable matter in its first stages of decay. The mud con- 
tains evidence of a mixed fluviatile and marine origin; while the water 
in which it is diffused, has the composition of sea-water changed under 
the influence of ferrugino-calcareous river mud, containing fermenting 
vegetable matter. 

The conclusion reached is, that the mud is the same as that which is 
deposited on the “blue clay bottom” of the Gulf, outside the bar, in a 
semi-fluid state. In its annual advance, the bar covers this mud stratum, 
which exists equally higher up the Passes; the increase in weight by 
vegetation, alluvion, etc., of the new formed land above, as well as that 
of the bar below the mouth, causes the bottom to bulge upwards at the 
points of least resistence, 7. e. in the deepest channel. 

Attention was called to the fact, that of all rivers known, the Mississippi 
is the only one exhibiting either mudlump action, or the peculiar narrow 
lands of bank, advancing rapidly towards deep water, which are known 
as ‘‘necks,” and are obviously dependent on the mudlumps for their 
origin. It is therefore permissible to infer, not only that all the similarly 
shaped alluvions above the head of the Passes, at least as far as the forts, 
have been formed by mudlump action, but also that the latter will cease 
so soon as the bar, in its advance, shall pass beyond the shelf of ‘blue 
clay botton” (presumably of the Port Hudson age), into the deep water 
of the Gulf; which point is now nine miles out from the mouth. 


Professor W. C. Kerr read a paper on ‘A Point in Dynamical Geol- 
ogy.” This paper called attention to the agency of the sun as a probable 
and sufficient explanation of the well-known remarkable coincidences ot 
the coast lines, mountain systems and chains of islands,—nearly all the 
great ‘ feature-lines” in the physiognomy of the globe,—with the arcs of 
great circles tangent to the polar circles; the exceptions being generally 
ares of great circles perpendicular to the former; inasmuch as the sun os- 
cillates about (within 1° of) a position (— 22 1-2° declination), which is 
approximately polar to the above system of great circles, for more than 
one quarter of the year; and all the solar influences, mechanical (tidal), 
thermal, electromagnetic and chemical, being in full play for this long 
period, about this great dynamical plane which separates the luminous 
from the dark hemisphere, could not conceivably have failed to exercise 
a profound influence in outlining the rising (‘* becoming”) features of the 
globe in its plastic and formative state. Similar considerations are appli- 
cable to the lunar influence, which was cumulative in the same direction. 


THE ONEONTO AND MONTROSE SANDSTONE, ETC. —In the Report of my 
paper on the Oneonto and Montrose Sandstone etc., the language may 
convey the idea that the sandstones of both these localities have been 
identified with the Portage Group, which was not intended. The Oneonto 
Sandstone is pretty clearly an equivalent of the Portage Group of Central 
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and Western New York, while up to this time no positive determination 
has been made regarding the Sandstone of Montrose. The latter may be 
the equivalent of the Red Sandstone of Tioga and of the summits of the 
Catskill, but we have not yet the facts necessary for the determination. 
Will you have the kindness to make some note of correction in the next 
number of the NatuRALIst. Yours, etc. — JAMES HALL. 


The following papers were also read before the Association : — 


PAPERS READ IN SECTION B.— NATURAL HISTORY. 


Notes on Granitic Rocks. By 7. Sterry Hunt. 

On the Oil-Bearing Limestone of Chicago. By 7. Sterry Hunt. 

On the Lignites of West America, their Distribution and Economic Value. By J. 8S, 
Newberry. 

On the character of the Observations necessary to interpret the record of the last 
Glacial Period. By N.S. Shaler. 

Microscopic Circuits of Generation: a. Of Zymotic Fungi: 0b. Of the (nominal) 
Genera of Fresh water Algx, as development-phases of Bryaccey, etc. c. Of Vorticel- 
lo-Planarians. By 7. C. Hilgard. 

The Genetic Relations of the Arietes. By Alpheus Hyatt. 

On the occurrence of native iron, not meteoric. By H. B. Nason. 

On the salt deposit of Western Ontario. By 7. Sterry Hunt. 

On the Relation of Organic Life of the several continents to the Physical Character 
of those land areas. By N.S. Shuler. 

The Development and Old Age of the Tetrabranchiate Cephalopods. By 4. Hyatt, 

On a method of collecting certain Geological facts, adopted by the “Social Science 
Association.” By N.S. Shaler. 

On the Sequence and Chronology of the Drift Phenomena in the Mississippi Valley 
By J. S. Newberry. 
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Archiv fur Anthropologie, Braunschwieg, vol. iv. Heft, 1, 2, 1870., 4to. 

Observations on the Geography and Archeology of Peru. By E.G. Squier. London, 1870. 8vo, 

Feutlle des Jeunes Naturalistes. Nos. 1-5, May to August, 1870. Dornach, Haut-Rhin. 
($1.00 gold a year.) 8vo, pp. 8. 

Report on the Mollusca of Long Island, N, ¥., and of tts Dependencies. By Sanderson Smith 
aud Temple Prime. New York. 8vo, pp. 30. 

Annals of the Lyceum of New York. pp. 845-876, 1870, 

American Journal of Conchology. Vol. vi, part 2, November, 1870. Philadelphia. 

Entomologist’s Monthly Magazine. June, 1869— October, 1870, London, 8vo. 

Seventh Annual Report of the Belfast Naturalists’ Field Club, 1870, Belfast, Ireland, 1870. 8vo, 
pp. 12,25. Opening Address of Dr. Wyville Thompson, November 10,1869, Belfast. Treland, 4to. 

Proceedings of the Lyceum of Natural History. New York, April 4, June 6, 1870, 

Proceedings of the Academy of Natural Sctences, Philadelphia. 1870, pp. 93-103, 

American Journal of Microscopy. Vol. 1, No.1, Chicago, November 1, 1870, Published 
nionthly, $1.00, 4to,2 columns, pp. 16, 

American hee Journal, November, 1870, 

Bulletin of the Torrey Botanical Club, Vol.1, No. 10. October, 1870, 

Chemist and Druggist. October 15, London, 

Minerals of Colorado, By J. Alden Smith, Central City, 1870, 8vo, pp. 16, 

Journal of Popular Sctence. Copenhagen, 1870, Vol. v, part 2, 

Collections of the Minnesota Historical Society, Vol. til, part 1, St. Paul, 1870, 
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